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A. H. KnpiriKOBa h B. A. CaMbijiima 

OB OCOBEHHOCTflX JIHCTBEB 
HEKOTOPBIX ME3030HCKHX rHHKPOBblX 
H HEKAHOBCKHEBBIX 

A. I. KIRITGHKOVA, V. A. SAMYLINA. ON THE PECULIARITIES OF LEAVES 
OF SOME MESOZOIC GINKGOALES AND CZEKANOWSKIALES 

BuHBJieHO, hto cerMeHTH jiHCTteB Czekanowskia h pacceneHHHX jiHCTteB paAa nranro- 
BBIX 6HJIH He HJIOCKHMH, a TOJICTHMH, HCTBipexrpaHHBIMH, B CeHeHHH o6l>IHHO TpaneAHeBHA- 
hbimh. Tanaa $opMa cerMeHTOB paccMaTpHBaeTca nan npHcnoco6HTejiBHBiH npH3naK, koto- 
pBiH HapaAy c MexaHHaecKHMH TKaHHMH h tojictoh KyTHKyjiHpHOH iuieHKOH o6ecneHHBaji 
ynpyrocTB h >KecTKOCTB jmcTBeB. 

OnncaH hobhh poA rmraroBtix Leptotoma c TpeMH hobbimh BHAaMH L. lenaensis.L. longi - 
papillata h L. uilujensis. OTJiHHHTejiBHBie oco6eHHOCTH JIHCTBeB Leptotoma CJieAyioiAHe: 
noBTopHO AHxoTOMHaecKoe pacceaeHHe jihctoboh njiacTHHKH na yanne MacncTBie cerMeHTH, 
aeTBipexrpaHHaa (b nonepeaHOM ceaemra) $opMa cerMeHTOB, aM$HCTOMaTHOCTi>, npnypo- 
aeHHOCTB ycTBHn; BepxHea noBepxHOCTH jmcTa k npaeBtiM 30HaM, SecnopHAOHHaa opneHTa- 
d;hh 3aMHKaioni;HX KJieTOK ycTBHn;. 

CpeAH rojioceMHHHBix Me30$HTa npeoSjiaAajra pacTeHna c pacceneHHBiMH 
JIHCTBHMH. 9 tO OTHOCHTCH KaK K CeMeHHBIM HanOpOTHHKaM, KOTOpBIX 6 bIJIO 
enje MHoro b paHHeM Me30$HTe, Tan n k caroBHHKOBBiM, SeHHeTTHTOBBiM, 
THHKrOBBIM H HeKaHOBCKHeBBIM. H JIHIHB XBOHHBie KOHTpaCTHpyiOT C OCTaJIB- 
hbimh rpynnaMH rojioceMHHHBix: Kan n coBpeMeHHBie hx npeACTaBHTejra, 
XBOHHBie Me30(|)HTa oSjiaAajin ii^jibhbimh jihctbhmh. IIomhmo xbohhbix, n;ejiB- 
HBie jihctbh 6bijih npHcynpt h HenoTopoH nacTH poaob Ha3BaHHBix BBime rpynn 
pacTeHHH. Kan npaBHJio, bto 6bijih HeKpynHBie npoAOJiroBaTBie (nHorAa 
JIHHeHHBie) JIHCTBH C HapaJIJiejIBHBIM HJIH AyrOHepBHBIM >KHJIKOBaHHeM, KaK, 
HanpHMep, y Eretmophyllum , Ginkgodium , Pseudotorellia , Phoenicopsis 
H y HeKOTOpBIX ApyrHX. IIo (JopMe JIHCTBeB H >KHJIKOBaHHIO C HHMH CXOAHBI 
HanSojiee KpynHOJiHCTHBie XBOHHBie Me30$HTa — Podozamites h Ferganiella. 
Bojiee KpynHBie ijejiBHBie jihctbh Apyrnx rojioceMHHHBix hmcjih mohi;hhh 
n;eHTpajiBHBiH CTep>KeHB (paxnc), ot KOToporo otxoahjih MHoroHHCJieHHBie 
6oKOBBie JKHJIKH. IIpHMepOM MOryT CJiy>KHTB JIHCTBH Ii;HKaAO(|)HTOB THHa 
Taeniopteris h Macrotaeniopteris . OAHaKo SojiBnrae poABi, HanSojiee mnpoKo 
reorpa$HHecKH h reojiornnecKH pacnpocTpaHeHHBie h 3aHHMaBmHe aomhhh- 
pyiomee nojio>KeHHe bo <$jiopax, xapaKTepn30BajiHCB paccenemiBiMH jihctbhmh. 
HcKJHoneHHe cocTaBJiHJin, no>Kajiyn, jihihb rbsl po^a — Phoenicopsis H3 
HeKaHOBCKneBBix h Podozamites H3 xbohhbix. 

IIpeoSjiaAaHHe jih6o A^xoTOMnnecKH h nepHCTopaccenemiBix, jih6o n;ejiB- 
HHX y3KHX, HOHTH JIHHeHHBIX JIHCTBeB y SoJIBIHHHCTBa TOJIOCeMHHHBIX Me30- 
$HTa 6 bijio, oneBHAHO, npHcnoco6jieHHeM Rjm yMeHBmeHHH CTaTHnecKnx 
h AHHaMHHecKHx Harpy30K Ha <$OTOCHHTe3Hpyiom;He opraHBi. ^encTBHTejiBHO, 
ecjiH npeACTaBHTB ce6e Ko>KHCTBie, HepeAKo aobojibho KpynHBie jihctbh 
n;HKaAO(|)HTOB, rnHKroBBix hjih neKaHOBCKneBBix acjibhbimh, to 3TO 6bijih 6bi. 
JIHCTBH C OHeHB SOJIBIHOH napyCHOCTBIO, HTO HeH36e>KHO AOJI2KHO 6 bijio 6bi 
HOB jienB 3a co6oh ycjio>KHeHHe h yTH>KejieHHe hx CTpoemm. IIpHMepOM 6ojiee 
hjih MeHee paii;HOHajiBHoro pemeHHH Tanoro Bapnama MoryT cjiy>KHTB ynce 
ynoMHHaBmHecH BBime jihctbh rana Taeniopteris k Macrotaeniopteris . OAHaKo 
noAoSHBie KpynHBie MaccHBHBie jihctbh bpha Jih motjih 6htb npncymH Jieco- 
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o6pa3yioii];HM flpeBecHHM nopojjaM, o neM CBH^eTejiBCTByioT h Ta^OHOMmecKne 
Ha 6 jiio,n;eHHH. JJoMHHaHTaMH jiecoB Me30<|)HTa, no Kpaimen Mepe ceBepHora 
nojiymapHH, Sbijih ,n;epeBBH c npenMynjecTBemio pacceneHHBiMH jihctbhmh 
hjih c u;ejiBHBiMH HeKpynHBiMH npo^ojiroBaTBiMH jihctbhmh. Pa3MepBi pac- 
ceneHHBix jihctbcb chjibho BapBHpoBajin. 3HaHHTejiBHaa nacTB Me3030HCKnx 
THHKrOBBIX H HeKaHOBCKHeBHX SBIJIH KpyHHOJIHCTHBIMH, a TJiaBHOe ftJIHHHO- 
JIHCTHBIMH paCTeHHHMH. TaK, HanpHMep, HO^aBJIHIOIDiee Sojibihhhctbo BHflOK 
Czekanowskia h Spehenobaiera xapaKTepn 3 yeTCH jihctbhmh, ^ocTHraBmHMH 
6ojiee 10 cm b ,u;jiHHy. Ha^o TaK>Ke hmctb b BH^y, hto mnpHHa cerMeHTOB 
JIHCTBeB rHHKTOBHX pe^KO HpeBBIHiaJia 5 MM, a 60 JIBIHHHCTBO HeKaHOBCKHH 
HMejiH jihctbh c cerMeHTaMH He Sojiee 1 mm b mnpHHy. Ilpn btom jihctbh thhk- 
tobbix h HenaHOBCKHeBBix, R&7 Ke KpynHBie h MHoronpaTHo paccenemiBie,. 
He3aBHCHM0 OT TOTO, BCTpeHaiOTCH OHH B HCKOHaeMOM COCTOHHHH B BHfte OT- 
nenaTKa hjih tojibko <$HTOjieHM, coxpaHHiOTCH b nopo^e oSbihho b pacnpaBJieH- 
hom coctohhhh, hto CBH^eTejiBCTByeT 06 hx bbicokoh ynpyrocTH h cnocoS- 
HOCTH HpOTHBOCTOHTB CTHTHHeCKHM H ftHHaMHHeCKHM Harpy3KaM (coSCTBeH- 
HBIH Bee, BOS^eHCTBHe BeTpa, aTMOC<$epHBIX OCa^KOB H T. H.). 

Hsynemie Sojibihoto KOJinnecTBa <$HTOJieHM jihctbcb Czekanowskia h pn^a 
pacceneHHOJiHCTHHx rHHKroBHx npnBejio Hac k 3aKJiioHeHHio, hto, homhmo- 
MexaHHHecKHX TKaHen h tojictoh KyTHKyjinpHOH hjichkh, ynpyrocTB h ncecT- 
KOCTB JIHCTBeB 3THX paCTeHHH oSeCHeHHBaJIHCB ^OHOJIHHTeJIBHBIMH HpHCHO- 
coSjieHHHMH, a HMeHHo TpaneijHeBHftHOH, a HHor^a, bo3mo>kho, npHMoyrojiBHon: 
HJIH AByTaBpOBOH <$OpMOH CerMeHTOB B HOHepeHHOM CeHeHHH. 

OKa3ajiocB, hto 3Ta ocoSeHHocTB, Ha KOTopyio paHee He oSpanjajin bhh- 
MaHHH, HBJIHeTCH pOftOBBIM HpH3HaKOM JIHCTBeB Czekanowskia . CerMeHTBI 
,n;HX0T0MHHecKH paccenemiBix JIHCTBeB Czekanowskia b nonepenHOM ceneHHH 
oSbpiho 6bijih 6ojiee hjih MeHee Tpanei^HeBH^HBiMH, t. e. hx BepxHHH h hhjkhhht 
HOB epXHOCTH HepaBHOBeJIHKH HO HLHpHHe, a SoKOBBie HOBepXHOCTH COOTBOT- 
CTBeHHO OpneHTHpOBaHBI KOCO HO OTHOmeHHIO K Ka^K^OH H3 HHX. 0TO BBIHBH- 
jiocb npn MaccoBOM H3roTOBJieHHH KyTHKyjinpHBix npenapaTOB jincTBen 
c n;ejiBio H3yneHHH hx 3nH,a;epMajiBHoro CTpoeHHH. Ha pa3BepHyT0H KyTHKy- 
jinpHOH njieHKe cerMeHTOB jihctbcb, coxpaHHBmeHCH Ha nojmyio mnpnHy, 
BHftHBI HepaBHOBejIHKHe BepxHHH, HH2KHHH H RBe SoKOBBie HOBepXHOCTH 
(pnc. 1,2). Pas^ejiHiomHe hx rpaHHijBi HanSojiee neTKo hpohbjihiotch MeJK^y 
HHHoieH h Sokobbimh noBepxHocTHMH cerMeHTa jiHCTa, b to BpeMH nan rpamnja 
Me^y BepxHen h Sokobbimh noBepxHocTHMH BBipanceHa MeHee pe3K0. 9 tq 
jierno oSbhchhmo TeM, hto CTBiKy MejK^y hh^khch h Sokobbimh noBepxHocTHMH 
cooTBeTCTByeT ocTpBiH yroji, a Men^y BepxHen h Sokobbimh noBepxHocTHMH — 
Tynofi. 

HenocpeflCTBemioe no^TBepjK^eHne Tanoro TOJiKOBaHHH norpamiHHBix 
npO^OJIBHBIX JIHHHH, HaSjHO^aeMBIX Ha pa3BepHyTBIX KyTHKyjinpHBix HJieH- 
Kax JIHCTBeB, mbi HaxoftHM Ha nonepeHHBix cpe3ax <$HTOJieHM jihctbcb neKa- 
hobckhh H3 Sojiee neM 50 MecTOHaxojK^eHHH ropcKoro h paHHeMejiOBoro B 03 - 
pacTOB. Bbijih c,u;ejiaHBi nonepenHBie cpe3Bi Bcex Mop$ojiorHHecKHX thhob 
JIHCTB eB po^a Czekanowskia : KaK y3KHx Tnna C . rigida, TaK h mnpoKHX Tiina 
C. latifolia. OSpa3ii;Bi H3 Bcex Se3 HCKJHoneHHH MecTOHaxo^K^eHHH cBH^eTejiB- 
CTByiOT oS oftHOHJiaHOBOCTH CTpoeHHH cerMeHTOB JIHCTBeB Czekanowskia 
b nonepeHHOM ceneHnn, xoth pa3HBie bh^bi pa3JiHHaiOTCH KaK no nrapHHe 
Sokobbix noBepxHocTen (t. e. no TOJim;HHe cerMeHTOB), TaK h ho mnpHHe Bepx- 
Hen h HH^KHen noBepxHocTen cerMeHTOB. 

Eojiee CHJiBHan KyTHHH3an;HH Sokobbix h Sojiee y3K0H H3 ftByx mnpoKHX 
noBepxHocTen cerMeHTOB JiHCTa no cpaBHeHHio c HanSojiee mnpoKOH ^aer 
OCHOBaHHe CHHTaTB, HTO HMeHHO HOCJie^HHH SBIJia HH>KHeH HOBepXHOCTBK> 
JiHCTa. 9to cooSpanceHHe no^TBepjK^aeTCH h TeM oScTOHTejiBCTBOM, hto y rnno- 
CTOMaTHBix JIHCTBeB HeKaHOBCKHH KaK pa3 HanSojiee ninpoKan H3 neTBipex 
noBepxHocTen cerMeHTa HeceT ycTBnn;a, OTcyTCTByiomne Ha Sojiee y3KOH H3- 
.HByx mnpoKHX noBepxHocTen, a TaKHce Ha Sokobbix noBepxHocTHX. nocJieA- 
Hne $yHKn;HOHajiBHo, no-BH^HMOMy, SjiH>Ke BepxHen, a He HHHmeH noBepx- 
HOCTH JiHCTa. B HaCTOHHjeH CTaTBe B KaneCTBe HJIJIIOCTpaii;HH BBIHBJieHHOH 
ocoSeHHocTH JIHCTBeB Czekanowskia mbi npHBOftiiM (|>oTorpa(|)HH nonepeHHBix: 
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Phc. 1. CxeMaTEraecKoe H3o6pa>KeHHe nonepe<moro cenemiH (4) 
m pa3BepHyTOH KyTHKyjiapHOH iuieHKH (E) cerMeHTOB jiHCTteB 
Czekanowskia h Leptotoma. (Y BejinneHo). 

e — BepXHHH, H — HHJKHHH, 6 — SOKOBaH nOBepXHOCTb CerMeHTa. 


Phc. 2. CxeMaTnae- 
CKoe H3o6pa>KeHHe flH- 
xoTOMHpyiomero 
yaacTKa JincTa Czeka¬ 
nowskia H Leptotoma . 


'Cpe30B n pa3BepHyT0H KyTHKyjiapHOH hjichkh cerMeHTOB JincTa Cz . kazachsta - 
mica Kiritchk. (pnc. 3, 2—4 — cm. BKJienKy) H3 cpeftHeiopcKHX OTJioHcemiH 
IIpHKacnHH (CeBepo- 3 anaAHi>m Ka3axcTaH). IIoApoSHOMy onncaHHio Bcero 
HMeiomerocn B sameM pacnopa>KeHHH MaTepnajia no po^y Czekanowskia 
‘6yu;eT nocBHmeHa cneiprajiBHaa pa6oTa. 

IIpocMaTpHBaH cboh MaTepnajra no Me3030HCKHM pacTeHHHM, mbi npnmjin 
k 3aKJiioneHHio, hto BBiHBJiemiaH ajih jihctbob neKaHOBCKnn ocoSemiocTB 
6BIJia CBOHCTBeHHa H HeKOTOpBIM APyrHM Me3030HCKHM paCTeHHHM, B HaCT- 
HOCTH CHJIBHO paCCeneHHBIM JIHCTBHM HeKOTOpBIX rHHKrOBBIX. Hn>Ke OHHCBIBa- 
eTcn hobbih pop; mHKroBBix no jihctbhm — Leptotoma. PaHee JIHCTBH Tanoro 
Mop$ojiorHHecKoro Tnna othochjihcb k poAy Baiera n o6bihho onpe^ejiaJincB 
KaK B. ahnertii Krysht. JIhctbh Leptotoma HMeiOT onpeAejiemioe Mop$ojio- 
rnnecKoe cxoactbo c jihctbhmh Czekanowskia : ohh ^nxoTOMHnecKH HecnojiBKo 
pa3 pacceneHBi Ha Tomcne cerMeHTBi, mnpnHa KOTopBix Majio MeHaeTCH no 
.AJimie JincTa. CerMeHTBi jihctbcb Leptotoma b ceneHnn Tamne neTBipexrpaH- 
HBie. 0Ta ocoSeHHocTB, a Taione onpeAejiemioe CBoeo6pa3ne b CTpoemin shh- 
^epMBI JIHCTBeB H HpHBeJIH K HeoSxOAHMOCTH BBieJieHHH HOBOrO po,a;a. 

MacncTBie neTBipexrpaHHBie cerMeHTBi jihctbcb 6bijih CBOHCTBeHHBi h ho 
K panHen Mepe HeKOTopBiM BH^aM poAa Sphenobaiera . 9to CTajio ohcbhahbim 
npn KpHTHnecKOM nepecMOTpe 3HHAepMajiBHBix npenapaTOB jihctbcb S. uni - 
nermSamyl. h S. ex gr. longifolia (Pom.) Florin (pnc. 3, 1) H3 HnnoieMejioBBix 
'OTJionmHHH p. Aji^aHa n S . flabellata Vassilevsk. H3 HHHOieMejiOBBix otjio- 
>KeHHH p. 3 biphhkh. B nepBOM cjiynae Aamioe yTBep>KAeHHe npaMo hoa- 
TBep^aeTCH nonepenHBiMH cpe3aMH (^htojichm jihctbcb S. uninervis . 9toh 
ocoSeHHOCTBio oSjiaAajra, bhahmo, h jihctbh S. spitsbergiensis Florin. B pa- 
6oTe OjiopnHa (Florin, 1937) Ha Ta6ji. V, $nr. 8 H3o6pa>KeHa pa3BepHyTan 
KyTHKyjmpHaH njieHKa cerMeHTa JincTa stoto BH^a, r^e bhahh abb ero mnpo- 
khx noBepxHocTH, pas^ejieHHBie y3Kon 6 okoboh noBepxHocTBio. HacnojiBKo 
mnpoKo 6Bijia pacnpocTpaHeHa cpe^n Me3030HCKnx pacTeHHH BHHBjieHHan 
OCoSeHHOCTB JIHCTBeB HJIH SBIJia CBOHCTBeHHa TOJIBKO pOAy HeKaHOBCKHH H He¬ 
KOTOpBIM po^aM rHHKroBBix, noKa>KyT ^aJiBHenmne HccjieAOBaHHH. 

Hn>Ke npHBOAHTcn onncaHne BBi^ejiaeMoro HaMH hoboto poAa Leptotoma 
h Tpex ero bhaob. Oahh H3 hhx hpohcxoaht H3 cpe^Hen iopH n- 0 Ba MaHrunuiaK, 
.ABa .npyrnx CMeHHJin Apyr Apyra bo BpeMeHH b SacceHHe p. JleHBi h nponcxo- 
,Aht H3 BepxHeiopcKHx h HH>KHeMejiOBBix OTJio?KeHHH. IIpH. xapaKTepHCTHKe 
3HHAepMaJIBHBIX KJieTOK HCH0JIB30BaJIHCB TepMHHBI, BBipaSoTaHHBie HaMH RJlfl 
OHHCaHHH 3HHAepMBI JIHCTBeB THHKrOBBIX H HeKaHOBCKHeBHX (CaMBIJIHHa, 

KHpHHKOBa, 1973). 
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OoTorpa<|)HH oTnenaTKOB jincTteB BBinojmeHBi T. H. HapBimKHHon (EMH 
AH CCCP) n II. H. HapBimKHHHM (BHHrPH). MnKpo<J)OTorpa<|)HH H3ro- 
TOBJieHBi b JIAOOKH B. T. IIIanKOBBiM. Abtopbi BBipancaiOT 6jiaro,u;apHocTB 
M. 9. KnpnHHHHKOBy 3a KOHcyjiBTaijHio no Bonpocy o6pa30BaHHH Ha3BaHHH 
,u;jih HOBoro po,n;a. 

Po,n; Leptotoma Kiritchk. et Samyl. gen. nov. 

Tnn pofla L. lenaensis Kiritchk. et Samyl. sp. nov. 

H a r H O 3. JIHCTBH KJIHHOBH^HBie 0 BeepOBHftHBIX c TOHKHM XOpODIO 
Bbipa>KeHHi»iM nepenmoM. JlncTOBaa njiacTHHKa 3 —5-KpaTHO flnxoTOMHnecKH 
pacceneHa Ha y3Kne cerMeHTBi 6ojiee hjih MeHee paBHOH nrapsHH no Been 
fljiHHe JincTa. HanSojiee rjiySoKHH cpe^HHHBiH BLipe3 paccenaeT jincTOByio 
njiacTHHKy bhjiotb ,n;o nepenma. CerMeHTBi JincTa TOJiCTBie, b ceneHnn neTBipex- 
rpamme, 6jiH3Kne k TpanemneBH^HBiM. JIhctbh aM^ncTOMaTHBie. Ochobiibio 
KJ ieTKH anH^epMBi o6pa3yiOT 6ojiee hjih MeHee xopomo BBipa>KeHHBie pa^H. 
ycTBHii;a ranjioxenjiBHBie, pacnojiaraiOTcn Ha hh^khch h 6okobbix noBepx- 
hocthx JincTa, a TaK>Ke Ha KpaeBBix 30Hax ero BepxHen noBepxHocTH. OpneH- 
thijhh ycTBHii; SecnopHAOHHaH, c TeHflemjneH k npeo6jia,a;aHHio npo^ojiBHOH 
opneHTan;HH. 

OSocHOBaHne b li fl e ji e h h a pofla. IIo Mop^ojiorHnecKHM 
OCoSeHHOCTHM H CTpoeHHK) BHH^epMBI JIHCTBH, BH^eJIHeMBie 3,U;eCB B HOBBIH 
pofl, 6jih3Kh chjibho pacceneHHBiM jihctbhm po^OB Ginkgo h Baiera. 9to AaeT 
ocHOBaHne paccMaTpnBaTB pofl Leptotoma b cocTaBe Kjiacca rnHKroBBix 
(Ginkgoopsida) . CBoeo6pa3HOH OTJiHHHTejiBHOH ocoSeHHOCTBio Leptotoma hbjih- 
K)TCH HX TOJICTBie, B HpH>KH3HeHH0M COCTOHHHH, HO-BHftHMOMy, MHCHCTBie 
jihctbh, cerMeHTBi KOTopBix b nonepenHOM ceneHHH 6hjih 6ojiee hjih MeHee 
TpanenjHeBH^HBiMH. Hhcjio >khjiok b cerMeHTax ycTaHOBHTB He y,n;ajiocB. 
JKhjikh, bh^hmo, 6bijih rjiySono norpy^eHBi b Me30$HJiJi mhchctbix cerMeHTOB 
H He HpOHBJIHJIHCB Ha HX HOBepXHOCTH. Ha $HTOJieHMaX CerMeHTOB JIHCTBeB 
Leptotoma , Kan h y jihctbcb Czekanowskia, mo>kho Hepe^Ko BH^eTB ,u;Be npo- 
,n;ojiBHBie jihhhh, KOTopBie MoryT 6bitb hphhhtbi 3a >khjikh. JJeTajiBHoe H3y- 
neHne <$HTOJieHM Ha pa3H0H CTaftHH hx Mai^epaipm ySe^HJio Hac b tom, hto 
3to He hto HHoe, nan BHH^epMajiBHBie cRjia^KH, o6pa30BaBmHecH b npon;ecce 
$occHJiH3aii;HH 3a cneT pa3HHii;Bi b njiomaftH mrameH ann^epMH JincTa, c op;- 
HOH CTOpOHBI, H CyMMapHOH HJIOHjaftH BepXHeH H flByX 0OKOBBIX BHH^epM — 
c Apyron. 

XapaKTepHOH ocoSemiocTBio 3nH,a;epMajiBHoro CTpoeHHH jihctbcb Lepto¬ 
toma , He CBOHCTBeHHOH JIHCTBHM ftpyTHX rHHKTOBBIX, HBJIHeTCH CBoSoftHaH 
ot ycTBHH; cpe^HHHan 30Ha BepxHen noBepxHocTH JincTa. OSbihho y aM$n- 
CTOMaTHBix JIHCTBeB rnHKroBBix ycTBHija hjih pacnojiaraiOTcn HO Been Bepx- 
Hen noBepxHocTH cerMema 6ojiee hjih MeHee paBHOMepHo, hjih coSpaHBi b He- 
CKOJIBKO HOJIOC, paS^eJieHHHX 6e3yCTBHHHHMH HOJIOCaMH. Ot chjibho pac- 
ceneHHBix jihctbcb Sphenobaiera , cerMeHTBi KOTopBix Tonce 6bijih mhchctbimh, 
a b ceneHHH Tpanei^HeBH^HHMH , jihctbh Leptotoma OTJinnaiOTCH, KpoMe yme 
ynoMHHyTOH ocoSemiocTH b CTpoeHHH BepxHen ann^epMBi, SecnopH^onHOH 
opHenraipieH ycTBnn;. 

Ilpn onpeflejieHHH TOHKopacceneHHHX jihctbcb rnHKroBBix HHor^a bcho- 
MHHaiOT 0 po,u;e Baierella . 9tot po a c e^HHCTBemiBiM bh^om B . bohnei 6biji 
BB i,n;ejieH IIoTOHBe (Potonie, 1933) Ha MaTepnajie H3 ropcKHx OTjio?KeHHH HpaHa 
^jih JIHCTBeB c njiacTHHKOH, rjiySoKo Ha^pesaHHOH Ha y3Kne «xBoeno ) u;o6- 
HBie» cerMeHTBi. O^HaKo npn onncaHHH po,n;a aBTopoM He 6 bijih neTKo onpe- 
,a;ejieHBi Mop^ojiorHHecKHe npH3HaKH jihctbcb, KOTopBie OTjinnajiH 6 bi jihctbh 
Baierella ot cxo^hbix jihctbcb ^pyrnx po,a;oB rnHKroBBix — Ginkgo h Baiera 
(po,n; Sphenobaiera b to BpeMH em;e He 6 biji BBi^ejieH). OcTajiocB Hen3BecTHBiM 
h CTpoeHne BHHftepMBi JIHCTBeB Baierella . 9to, no-BH^HMOMy, h nocjiyn^Hjia 
npHHHHon Toro, hto po^ Baierella Bnocjie^CTBHH npaKTHnecKH He hchojib 30- 
BajicH b pa6oTax najieoSoTaHHKOB. ^op<|) (Dorf, 1958) othochji ero k nncjiy 
coMHHTejij»HHx rnHKroBBix. B nocjie^yiomHx paSoTax no lopcKon <$jiope HpaHa 
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(Barnard, 1967; Kilpper, 1971) jihctbh, aHajiornHHBie jihctbhm B . bohnei 
R. Potonie, onpe^ejinjiHCB Kan Baiera muensteriana (Presl) Heer. HaM npeA- 
cTaBJiaeTCH, hto H3-3a HenojiHOTBi xapaKTepncmKH po^a Baierella ot hchojib- 
30 BaHHH 3TOrO pO^OBOrO Ha3BaHHH CJieAyeT BOS^epjKHBaTBCH. 

^obojibho mnpoKoe pacnpocTpaHeHne JiHCTBeB Mop<|)OJiorHHecKoro Tnna 
Baiera ahnertii b lopcKnx h HH>KHeMejiOBBix OTJio>KeHHHX EBpa3HH no3BOJineT 
npeflnojioJKHTB, hto MHorne H3 hex MoryT 0Ka3aTBca npHHaAJieHcamHMH poAy 
Leptotoma. Ho cjieAyeT hmctb b BHAy, hto ajih BHHBJieHHH jihctbob Leptotoma 
Heo6xoAHMO H3yneHHe pa3BepHyTBix KyTHKyjinpHBix mieHOK Ha bcio nmpnHy 
cerMeHTa JiHCTa; KpoMe Toro, ncejiaTejiBHo n H3roTOBJie.HHe nonepenHBix cpe- 
30 B $HTOJieHM JiHCTBeB. 

EojiBnrae cKonjieHHH JiHCTBeB Leptotoma b nopoAe a&k>t ocHOBaHnu nojia- 
raTB, hto ohh npnHaAJie>KaJiH jracTonaAHHM A^peBBHM hjih KpynHHM KycTap- 
HHKaM, KOTopBie HrpajiH 3aMeTHyio pojib b pacTHTejiBHHx accon;Han;HHX. 

Leptotoma lenaensis Kiritchk. et Samyl. sp. nov. 

(pnc. 3, 7; pnc. 4, 7—7, — cm. BKjienKy) 

Baiera ahnertii Krysht.: BaxpaMeeB, 1958. CTpaTnrpa(|)HH h HCKonaeMan 
$jiopa lopcKnx h MejiOBBix OTJio>KeHHH Bhjiiohckoh BnaAHHH h npnjieraiomeH 
nacTH npHBepxoHHCKoro KpaeBoro npornSa, c. 109, Ta6ji. XXVI, $nr. 
4, 5. — Ochobbi najieoHTOJiorHH, t. XV, c. 184, Ta6ji. V, $nr. 2, a, 6 , 
pnc. 29. 

To jiothh. THH AH CCCP, o6p. 122-4 (BaxpaMeeB, 1958, Ta6ji. XXVI, 
$Hr. 4). JleBBiH 6eper p. JleHBi, ceBepHee MBica ^n^acKOH, ho3ahhh lopa. 

OnncaHHe m a t e p h a ji a. B HameM pacnopHHceHHH HMeiOTCH 
oraenaTHH H3 A^yx MecTOHaxo?KAeHHH. JIhctbh c HH30BBeB p. JleHH ceBepHee 
MBica ^>KacKOH y>Ke 6bijih onncaHBi B. A. BaxpaMeeBBiM. HanSojiee hojihbih 
H3 hhx (BaxpaMeeB, 1958, Ta6ji. XXVI, $nr. 4) mbi npnHHMaeM 3a tojiothh. 
JIhctbh HeSojiBnrae, c ihhpokokjihhoboahbim ocHOBaHHeM, nepexoAHmHM 
B TOHKHH AJIHHHBIH HepeiHOK. JlHCTOBaH HJiaCTHHKa AO 50 MM B AJIHHy, 3 — 4- 
KpaTHO AHXOTOMHnecKH pacceneHa Ha TOHKne cerMeHTBi ihhphhoh okojio 
1 mm (0.6—0.8 mm). HanSojiee rjiySoKHH cpeAHHHBin BBipe3 paccenaeT jih- 
CTOByio njiacTHHKy bhjiotb ao nepenma. IIInpEHa KOHenHHx cerMeHTOB jihihb 
He3HanHTejiBH0 MeHBine mnpHHBi cerMeHTOB b cpeAHen hjih hh^khch nacTHX 
JiHCTa. HepemoK 1.5—2 mm b mnpHHy. OnTOJienMBi cerMeHTOB jihctbcb 
b nonepenHOM ceneHHH neTBipexrpamiBie, 6ojiee hjih MeHee Tpanen;HeBHAHBie . 

Ha pa3BepHyT0H KyTHKyjinpHOH njieHKe cerMeHTOB JiHCTa pa3JiHHHMBi 
rpaHHii;Bi cth6ob A^yx mnpoKHx h nepeMejKaiomHXCH c hhmh A^yx y3Knx 
HOBepxHocTen, cooTBeTCTByiomHx BepxHen, HHJKHen h js,bjm 6okobbim 3hh- 
AepMaM. OAHa H3 A^yx mnpoKHx HOBepxHocTen HecnojiBKo mnpe Apyron. 
npHMepHoe cooTHomeHHe mnpHHBi hh^khch, BepxHen h 6okobhx noBepx- 

HocTen cerMeHTOB 6:4: I.5. 1 

JIhctbh aM$HCTOMaTHBie. BnnAepMa hhjkhch, BepxHen h 6okobbix ho- 
BepxHOCTen JiHCTa pa3JiHHHa. Hhhchhh annAepMa coctoht H3 kopotkhx hojih- 
roHajiBHBix KJieTOK, cpeAH KOTopBix npeoSjiaAaiOT 6ojiee hjih MeHee H30Ana- 
MeTpnHecKHe. Ohh pacnojiaraiOTCH aobojibho xopomo npocjie>KHBaeMBiMH 
pnAaMH. HapnAy c hhmh BCTpenaiOTCH h KopoTKne n;enoHKH H3 cnjiiocHyTBix 
KJieTOK. no Kpaio HH^KHen anHAepMH pacnojio>KeHBi 2 — 3 pHAa npoAOJiroBa- 
tbix kopotkhx KJieTOK. HoAoSHaH y3Kan nojioca H3 3 — 5 phaob npoAOJiroBa- 
tbix kopotkhx KJieTOK BHAHa Ha HeKOTopBix ynacTKax cerMeHTOB nocepeAHHe 
HH^KHen 3HHAepMBi. YcTBHija 6ojiee hjih MeHee paBHOMepHo paccenHBi no 
Been noBepxHOCTH HH^KHen anHAepMBi. HHorAa b hx pacnojionceHHH He HaSjiio- 
AaeTCH KaKOH-Jin6o 3aK0H0MepH0CTH, hhotab ohh cjiaraioT npepBiBHCTBie phabi, 


1 ITonepeTOHe cpe3H $HTOJieHM cerMeHTOB JiHCTBeB HMeiOT HecnojiBKo HHoe cooTHome- 
HHe CTOpOH, HTO, Ha HaiH B3rjIHA, HBJIHeTCH pe3yjIBTaTOM $H3HHeCKHX (AaBJieHHe h np.) 
h XHMHnecKHx npon;eccoB npn <j)occHjiH3an;HH, KOTopue hphboaht k cnpeccoBBiBaHHio h 
HepaBHOMepHOMy ycuxaHHio jihctbcb b pa3HHX hx nacTHX. CooTHOinemie ctopoh cerMeHTOB 
JiHCTa, BHHBjiaeMoe Ha H30jmpoBaHHHX nyTeM Man;epai];HH h pa3BepHyTBix . KyTHKyjinpHBix 
njieHKaX, HO-BHAHMOMy, 6jIH>Ke COOTHOineHHH) CTOPOH JiHCTBeB B npn>KH3HeHHOM COCTOHHHH. 
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KojiEFieCTBeHHaH xapaKTepncTHKa 3nn,p;epMaJibHtix npH3HaK0B 
jiHCTteB pofla Leptotoma 


PacTeHne 

1 

S 

o 

X 

CO 

i 

o 

E 


Hhcjio KJieTOK Ha 

1 MM 2 

HhCJIO yCTbHII 

Ha 1 MM 2 

yCTbH HHblii HHfleKC 

H § 

§•« 

n 

Xi 

X 

Sn x 

V\ 

y 

Sn y 

Jl 

J 

Sn J 

L. longipa- 

IT -OB 

H 

11 

784—1408 

1050 

+75 

8-36 

23 

+7.2 

0.7—3.2 

2.3 

+0.8 

pillata 

MaHrn- 

mjian 

B 

10 

480—1800 

1074 

+46 

8—32 

15 

+8.5 

0.4—3.2 

1.6 

+1.0 

L . lenaensis 

P. JleHa 

H 

15 

528-1144 

762 

+53 

0-40 

17.3 

+8.5 

1.1 — 3.4 

2.3 

+1.3 



B 

14 

384-1200 

714 

+78 

0-32 

13.1 

+9.2 

0-2.9 

1.6 

+0.6 


P. Bo¬ 

H 

21 

448—1152 

681 

+68 

8-40 

22 

+8.9 

0.8—8.2 

3.3 

+1.7 


tomoio 

B 

15 

256—840 

430 

+45 

0-32 

17.1 

+6.7 

0-5.9 

3.7 

+1.0 

L. vilujensis 

P. Map- 

H 

26 

208—1152 

572 

+90 

0—32 

20 

+5.5 

0-8.8 

4.0 

+1.8 


xa 

B 

23 

240-1008 

512 

+57 

0—24 

15.8 

+6.3 

0-6.2 

3.0 

+1.1 


np HMeiaHne. n — hhcjio HaSjnofleHHn; x u y u J t — BapnaHTa Kawfloro HaSjifoaeHHH nncjia Ha 1 mm 2 
KJieTOK (x), ycTbwu ( y) h noKa3aHHii ycTbHHHoro HHjieKca (J); x, y , J — cpeflHee hhcjio; Sn — CTaHflapTHbie 
OTKjiOHeHHa; J — ycTbHHHbiii HHfleKC no CojicSepH (Salsbery, 1928), BbiHHCJiHeMuii no $opMyjie: J = ( S/E + S)* 
100, rp;e S — hhcjio ycTbwa Ha 1 mm 2 , E — hhcjio annnepManbHbix KJieTOK Ha Ty me nJiomaflb. 


HTO OCoSeHHO 3aMeTHO Ha JIHCTBHX C p. BoTOMOK). HhCJIO yCTBHH; TaK>Ke BapB- 
npyex. 

CpeAHHHan nacTB BepxHen ann^epMBi cjio>KeHa npo,a;ojiroBaTBiMH KopoT- 
KHMH KJieTKaMH H HIHpOKHMH paSHOBHftHOCTHMH yftJIHHeHHBIX KJieTOK. XopOHIO 
BBipa>KeHHBIX TpHXOMHBIX C)6pa30BaHHH OHH He Hecy-T. B 3TOH HaCTH BepXHeH 
BHH^epMBi o6bihho HeT ycTBHH;. YcTBHi^a BepxHea 3nH,n;epMBi npnypoHeHBi 
rjiaBHBiM o6pa30M k KpaeBBiM 30HaM. KpaeBHe 30 hbi BepxHen 3nn^epMBi co- 
CTOHT H3 KOpOTKHX, B TOM HHCJie 60 Jiee HJIH MeHee H30AHaMeTpHHeCKHX KJie¬ 
TOK CO CpeflHHHOH SopO^aBOHKOH, HJIH HaHHJIJIOH. Ot HHHOieH BHHftepMBI 
KpaeBBie 3 ohbi BepxHen ann^epMBi oTjranaiOTCH npeo6jia,n;aHHeM neTBipex- 
yrojiBHBix, a He MHoroyrojiBHBix KJieTOK. 

BoKOBHe 3HH^epMBI y3KHe, COCTOHT H3 7 —10 pHftOB KOpOTKHX, HpeHMy- 
mecTBeHHo npo^ojiroBaTBix KJieTOK. 06hhho KyTHKyjiapHan njieHKa, coot- 
BeTCTByIonian 6okobhm 3nH,a;epMaM, 0BiBaeT CMHTa b npo,a;ojiBHBie CKJia^KH. 
IIo-BHftHMOMy, 3TO pe3yJIBTaT CnpeCCOBBIBaHHH TOJICTBIX JIHCTBeB B nopo^e 
b npoijecce 3axopoHeHHH. 

ycTBHn;a KpaeBHx 30H BepxHen 3HH^epMBi h 6okobbix 3HH,n;epM pacnojia- 
raiOTca 6ojiee neTKo BBipa?KeHHBiMH pn^aMH no cpaBHeHHio c ycTBHijaMH 
HHHOieH 3HH^epMH. yCTBHH;a ftOBOJIBHO MeJIKHe, HX 3aMBIKaiOII];He KJieTKH 
norpy>KeHBi. nocjie^HHe, oftHaKo,. KaK npaBHjio, nacTHHHo bh^hbi nepe3 
bxoa b ycTBHHHyio HMKy. 3aMBiKaioin;He KJieTKH ycTBHn; opneHTHpoBaHBi 6ec- 
HOpa^OHHO HO OTHOmeHHIO K ftJIHHHOH OCH CerM6HTa, T. e. MOryT 0BITB OpneHTH- 
poBaHBi h b^ojib, h koco, h nepneH^HKyjiapHo k och. Bee >Ke npeoSjia^aeT 
npoflOJiBHan opneHTaii;HH ycTBHii;, oco6eimo y jihctbcb c p. Botomoio. 3aMBi- 
Kaionpie KJieTKH ycTBHn; 0 Kpy>KeHBi 4 —6 ho6ohhbimh KJieTKaMH. KaK h ochob- 
HBie KJieTKH BHH^epMBI, HoSoHHBie KJieTKH HeCyT CpeftHHHyK) SopO^aBOHKy. 
KpoMe Toro, yroji hoSohhoh kjictkh, oSpanjemiBiH b CTopoHy saMBiKaiomHx 
KJieTOK, Hepe^Ko OTTHHyT b nanHJiJiy. IlanHJiJiBi hoSohhbix KJieTOK 
HaBHCaiOT HaA yCTBHHHOH HMKOH. HHOTfla BMeCTO naHHJIJI noSoHHBie KJieTKH 
HecyT KyTHKyjiapHBie yTOJinjeHHH, KOTopBie, cJiHBancB uemjjj co6ok>, oKOHTypn- 
BaioT OBajiBHHH bxo^ b ycTBHHHyio HMKy. IIpHMepHBie pa3MepBi rpynnBi ycTB- 
hhhbix KJieTOK 55—85x35—75 mkm. KojinnecTBemiBie ^aHHBie, Kacaiomnecn 
nacTOTH ycTBHn; Ha pa3HHx noBepxHOCTax jincTa, rjih. Ka>K,n;oro MecTOHaxo>K^e- 
hhh npHBe^eHBi b Ta6jiHn;e. 

Ha 0T,n;ejiBHBix npenapaTax mo>kho bh^ctb, hto Bee ocHOBHBie KJieTKH 
BepxHen 3HH,n;epMBi npo,n;ojiroBaTBie, a ycTBHn;a Me>K^y hhmh OTcyTCTByioT 
(pnc. 5, 2 — cm. BKJienKy). Ha o^hom H3 npenapaTOB jihctbcb c HH30BBeB 
p. JleHBI H BepXHHH H HHJKHHfl BHHflepMBI CJIOJKeHBI HpO^OJirOBaTHMH KJieT¬ 
KaMH, ycTBHn;a HMeiOTCH tojibko Ha hh^khch 3HH,n;epMe, npnneM opneHTHpo- 
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BaHBi baojib ajihhhoh och cerMeHTa. no-BH^HMOMy, sth ynacTKH npHHaAJie>KaT 
ocHOBaHHio jincTa hjih ero nepenmy. 

CpaBHeHne. B a^hhoh CTaTBe onncBiBaiOTCHocTaTKH jihctbcb Lep- 
totoma H3 Tpex MecTOHaxo^Aemra b npe^enax JleHCKoro yrojiBHoro 6ac- 
cenHa: H3 HnnoieH nacTH BepxHeiopcKOH tojihjh (p. JleHa, A>KacKOHCKaH CBHTa), 
H3 BepxHen nacTH BepxHeiopcKOH tojihjh (p- Botomoio, SeprenHCKan CBHTa) 
h 03 hh30b HH>KHero Mejia (p. Mapxa, SaTBiJiBixcKan CBHTa). JIhctbh h3 Ha- 
3BaHHBix Tpex MecTOHaxoJKAeHHH npeflCTaBjiHiOT co6oh, Ha Ham B3rjiH.ii;, 
eftHHBra sbojuoijhohhbih pnA* KpanHne ero npe^CTaBSTejiH, t. e. jihctbh 
L . lenaensis H3 A^acKOHCKOH cbhtbi Ha p. JleHe n L. vilujensis 03 6aTBiJiBix- 
ckoh cbhtbi Ha p. Mapxe, cymecTBeHHo OTjiHHaioTCH Apyr ot Apyra. JIhctbh 
c p. Mapxn KpynHee jieHCKnx h HMeiOT hohth B^Boe 6ojiee mnpoKHe cerMeHTBi. 
HBHBie pa3JIHHHH HaSjIIOAaiOTCH H B CTpoeHHH 3HH^epMBI. ycTBHija Ha Bcex 
HOBepXHOCTHX 3HH^epMBI CerMeHTOB JIHCTBeB C p. Mapxn CoSpaHBIB AOBOJIBHO 
xopomo npocjie>KHBaeMBie pa^Bi n opneHTHpoBaHBi npeHMymecTBeHHo no 
^jiHHe cerMeHTa, Tor^a Kan y JieHCKnx jihctbcb pn^Bi ycTBnn;, npiraeM He scer^a 
HeTKO BBipa>KeHHBie, HMeiOTCH TOJIBKO Ha BepXHeH H 60KOBBIX HOBepXHOCTHX, 
a opneHTan;HH ycTBnn; SecnopHAOHHan. V jihctbcb L . vilujensis ocHOBHBie 
KjieTKH 3HH^epMBi h rpynnBi ycTBHHHBix KjieTOK ropa3AO KpynHee Ta- 
kobbix y JincTBeB L . lenaensis , a ycTBHHHBin HH^enc BBime (cm. Ta6jiHii;y). 
KpoMe Toro, y jihctbcb L. vilujensis ctchkh ann^epMajiBHBix kjictok Hepe^KO 
MejiK0H3BHJincTBie, TorAa Kan y JincTBeB L. lenaensis ohh Bcer^a npnMBie. 

JIhctbh H3 BepxHeiopcKHX OTJio>KeHHH p. Botomoio ho Mop^ojiornHecKHM 
npH3HaKaM h Tonorpa^nn ann^epMajiBHBix 3JieMeHTOB 6jin>Ke k jihctbhm 
c p. JleHBi h othochtch naMH k L . lenaensis . Ot thhobbix jihctbcb stoto BH^a 
jihctbh c p. Botomoio OTjinnaiOTCH HecnojiBKo 6ojiee neTKO BBipa?KeHHBiMH 
yCTBHHHBIMH pH^aMH. IIo pa3MepaM KJieTOK H ApyrHM KOJIHHeCTBeHHBIM 

^aHHBiM, KacaionpiMCH snnAepMBi, jihctbh c p. Botomoio 3 aHHMaiOT npoMe- 
>KyTOHHoe nojioJKeHHe MejK^y jihctbhmh c pen JleHBi h Mapxn. 

XapaKTep h3M6hhhbocth ann^epMajiBHBix npH3HaK0B b 3 bojiioii;hohhom 
pnAy JincTBeB L . lenaensis — L. vilujensis CBHAOTejiBCTByeT 0 nocTeneHHOM 
yBeJIHHeHHH BJia?KHOCTH MeCTOoSHTaHHH 3THX paCTeHHH, a B03M02KH0, yna- 
3BiBaeT h Ha o6m;ee nocTynaTejiBHoe yBejinneHne BJianmocTH KJiHMaTa Boctoh- 
hoh Ch6hph Ha npoTHHceHHH BepxHen iopBi—paHHero Mejia. Oahbko ajih hoa- 
TBep>KAeHHH nocjieAHero npeAnojio?KeHHH Hy>KHBi AonojiHHTejiBHBie Ha6jno- 
AeHHH Ha Apyrnx 0AH0B03pacTHBix pacTeHHHX. 

L. longipapillata H3 iopBi MaHrBimjiaKa OTJinnaeTCH ot ch6hpckhx bhaob 
M eJIKHMH JIHCTBHMH, AOCTHraBIHHMH B A^SHy He 60Jiee 3,5 CM H paCCeneHHBIMH 
Ha HHTeBHAHBie cerMeHTBi. XapaKTepHBiMH otjihhhtcjibhbimh npH 3 HaKaMH 
B CTpoeHHHH 3HHA0pMBI JIHCTBeB HBJIHIOTCH MeJIKOKJieTOHHOCTB B COHeTaHHH 
C AOBOJIBHO KpyHHBIMH yCTBHIjaMH H HaJIHHHe KpyHHBIX AJinHHBIX naHHJIJI. 

MecTOHaxoiKAeHHH. JleHCKHH yrojiBHBin SaccenH, jieBBin 6eper 
HH>KHero TeneHHH p. JleHBi, HH>Ke MBica ^>KacKOH, o6p. 122-4 (A^KacKoncKan 
CBHTa); p. Botomoio, npaBBin npnTOK p. Bhjiioh, o6p. 815/76 (SeprenHCKan 
CBHTa). IIo3ahhh lopa. 

Leptotoma vilujensis Kiritchk. et Samyl. sp. nov. 

(pnc. 3, 8 ; pnc. 5, 1—8 — cm. BKJienKy) 

T o ji 0 t h n. BHHTPH, o6p. 815/74. IIpaBBiH 6eper p. Mapxn, jieBoro 
ripHTOKa p. Bhjiioh, b 3 km ot o. Ejioboto; paHHHH Meji (hh3bi SaTBijiBixcKOH 
cbhtbi). 

OnncaHHe MaTepnajia. B KOJiJieKipiH HMeeTCH 6ojiee 10 
o6pa3ii;oB nopoABi c OTnenaTKaMH jihctbcb, hokpbitbix (|)HTOJieHMaMH, a TaK>Ke 
H30JIHp0BaHHBie <$HTOJieHMBI. Hh OAHH H3 JIHCTBeB He COXpaHHJICH AeJIHKOM. 
JIHCTBH AOBOJIBHO KpyHHBie, KJIHHOBHAHBie AO mnpOKOKJIHHOBHAHHX, C TOH- 

khm ajihhhbim nepemKOM. JlncTOBan njiacTHHKa 6ojiee 70 mm b A^inHy, 4 — 5- 
KpaTHO AnxoTOMHHecKH pacceneHa Ha TOHKne jiHHenHBie cerMeHTBi 1 — 1.2 mm 
b mnpHHy. HanSojiee rjiySoKHH cpeAHHHBin BBipe3 pacceKaeT jincTOByio 
HJiacTHHKy bhjiotb ao HepemKa. IIInpEHa KOHeHHBix cerMeHTOB npHMepHO 
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Ta >Ke, hto h mnpHHa cerMeHTOB b cpeAHen hjih HHmneH nacTHX JincTa; nrapHHa 
Hepemna okojio 1.5 mm. BepxymKH kohchhbix cerMeHTOB npnocTpeHBi. Cer- 
MeHTBi jincTteB b nonepeHHOM ceneHHH neTBipexrpaHHBie, Tpanei^neBH^HBie. 
Ha pa3BepHyTOH KyTHKyjinpHOH njieHKe cerMema JincTa xopomo pa3jiHHHMH 
rpaHHii;i>i cth6ob A^yx mnpoKHx h nepeMejKaiomHxcH c hhmh A^yx y3Knx 
ynacTKOB noBepxHOCTen, cooTBeTCTByiomHx HHHaien, BepxHen h A^yM 6 oko- 
bbim ansAepMaM; npnMepHoe cooTHomeHne nx mspsHBi 10 : 7 : 2.5. 

JIhctbh aM$HCTOMaTHi>ie. YcTBEija Ha Bcex noBepxHOCTnx JincTa pac- 
HOJIOJKeHBI npepBIBHCTHMH pHAaMH, pa3AejieHHBIMH 6e3yCTBHHHBIMH HOJIO- 
caMH. Ha HH>KHeH ansAepMe o6bihho 7 phaob ycTBHii;, pacnojioJKeHHBix Ha 
npnMepHo paBHOM paccTOHHnn Apyr ot Apyra* OcHOBHBie KjieTKH shh- 
AepMBi b ycTBHHHBix pHAax npenMyni;ecTBeHHO KopoTKne, MHoroyrojiBHBie. 
HapaAy c hhmh npncyTCTByiOT cnjiiocHyTBie KjieTKH, o6pa3yioin;He KopoTKne 
AenOHKH H3 HeCKOJIBKHX KJieTOK. Be3yCTBHHHBie HOJIOCBI y3KHe, COCTOHT 
H3 2—5 phaob KJieTOK. KjieTKH npenMynjecTBemio yAJiHHeHHBie, mhoto- 
yrojiBHBie, npnHaAJie>KaT KaK y3KHM, TaK h ninpoKHM pa3H0BHAH0CTHM. 
CTeHKH OCHOBHBIX KJieTOK HH>KHeH 3HHAepMBI HpHMBie, HHOTAa OHH OCJIOHOieHBI 
BTOpHHHOH CTpyKTypOHI CTaHOBHTCH MeJIKOH3BHJIHCTBIMH HJIH HeTKOBHAHO 
yTOjim;eHHBiMH. Hohth Kansan KjieTKa, oco6emio b ycTBHHHBix pHAax, HeceT 
cp e AHHHylo SopoAaBOHKy. 

CpeAHHHan nacTB BepxHen snHAepMH cjio>KeHa yAJiHHemio-y3KO-, pence, 
yAJiHHeHHO-mHpoKOMHoroyrojiBHBiMH KJieTKaMH 6e3 KaKHx-Jin6o tphxomhbix 
o6pa30BaHHH. B stoh nacTH BepxHen shhabpmbi HeT ycTBHii; 3a HCKJnoneHHeM 
eAHHHHHBIX. yCTBHAa CKOHIjeHTpHpOBaHBI B KpaeBBIX 30HaX, TAe o6pa3yiOT 
npepBiBHCTBie phabi — ot 1 ao 4 c KancAOH ctopohbi. KpaeBBie 30 hbi BepxHen 
3HHAepMBi cjioncenBi npeHMynjecTBemio kopotkhmh, neTBipex- hjih mhoto- 
yrOJIBHBIMH KJieTKaMH C xopomo BBipa>KeHHOH epeAHHHOH SopOAaBOHKOH. 
HapaAy c hhmh npncyTCTByiOT h cnjiiocHyTBie KjieTKH. y KpaeBoro mBa 
BepxHen annAepMBi pacnojiaraeTca 1 — 2 paAa yAJiHHeHHBix KJieTOK. Ctchkh 
KJ ieTOK TaKne nee, KaK Ha HnnoieH annAepMe. 

BoKOBBie 3HHAepMH y3KHe, COCTOHT H3 7 — 10 PHAOB KOpOTKHX KJieTOK, 
aHajiorHHHBix KJieTKaM KpaeBBix 30H BepxHen snHAepMH. Ha mnpHHy 6 okobbix 
3HHAepM npHXOAHTCH 2 — 3 HpepBIBHCTBIX pHAa yCTBHI];. 

ycTBHn;a Ha Bcex noBepxHOCTax cerMeHTOB 6ojiee hjih MeHee OAnnaKOBBi. 
3aMBmaioin;He KjieTKH ycTBHii; norpynceHBi h opneHTHpoBaHBi npenMynjecT- 
BeHHO no AJiHHe cerMema, xoth BCTpeaaiOTca ycTBHija, opneHTHpoBaHHBie 
h koco, h nonepeK hpoaojibhoh och cerMema. 3aMBmaioii];He KjieTKH OKpy- 
>KeHBi 2—6 hoSohhbimh KJieTKaMH, no $opMe h pa3MepaM hohth He OTJinaaio- 
IAHMHCH OT OKpyjKaiOIAHX OCHOBHBIX KJieTOK. KaK H HOCJieAHHe, noSoHHBie 
KjieTKH HecyT cpeAHHHyio SopoAaBoaKy. Gtchkh ho6ohhbix KJieTOK, oSpanjeH- 
HBie b CTopoHy saMHKaioiAHX KJieTOK, o6pa3yiOT KOJiBii;eBoe KyTHKyjiapHoe 
yTOJim;eHHe. HHorAa BMecTO KyTHKyjiapHoro yTOJim;eHHH noSoHHBie KjieTKH 
HecyT nanHjijiBi, HaBHcaiomne HaA 3aMBiKaK)m;HMH KJieTKaMH. ycTBHija hhjk- 
Hen 3HHAepMBi OTJinaaiOTCH ot ycTBHn; BepxHen h 6okobbix annAepM hcckojibko 
6ojiee yAJiHHeHHBiMH oaepTaHHHMH 3a caeT 6ojiee ajihhhbix nojiapHBix KJieTOK. 
npHMepHBie pa3MepBi rpynnBi ycTBHHHBix KJieTOK HEnmen annAepMBi 60—135 X 
X55—85 mkm; to ace ajih BepxHen h 6okobbix annAepM: 65—1000x45—50 mkm. 

CpaBHeHne c ApyrnMH BHAaMH npHBeAOHo npn onncaHHH thhoboto BHAa 
poAa Leptotoma — L. lenaensis. 

MecTOHaxo)KAeHHe, Cm. tojiothh. 

Leptotoma longipapillata Kiritchk. et Samyl. sp. nov. 

(pnc. 4, 5, 6 ; pnc. 6, 1—8 — cm. BKjienKy, pnc. 7) 

To jiothh. BHHrPH, o6p. 815/44. Boctohhbih MaHrBimjiaK, OBpar 
KaMBicTBi, cpeAHaa lopa (TOHamHHCKaa CBHTa). 

OnncaHne m a t e p h a ji a. Ha A®yx o6pa3ii;ax nopoABi HMeeTca 
HecKOJiBKo OTneaaTKOB HenojiHBix jihctbcb. JIhctbh MejiKHe, c nrapoKOKJiHHo~ 
bhahbim ocHOBaHneM, nepexoAHm;HM b tohkhh aepemoK. JlncTOBaa njiacTHHKa 
Ao 35 mm b A*™Hy, 3—4-Kparao A^xoTOMnaecKH pacceaeHa Ha TOHKne jinHen- 
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Phc. 7. Czekanowskia longipapillata sp. nov. 
Henojimafi jihct, npHHHTbifi 3a rojiOTHn. HaT. Beji., BHHTPH, o6p. 815/44. 


Hi»ie cerMeHTBi MeHee 1 mm (okojio 0.8 mm) b mnpHHy. HanSojiee rjiySoKHH cpe- 
flHHHHi BBipe3 pacceKaeT jincTOByio njiacraHKy bhjiotb ao nepenma. IHh- 
pnHa nepenma okojio 1 mm. BepxymKH kohohhbix JionacTen npnocTpeHBi, 
CerMeHTBi b nonepeHHOM ceneHHH neTBipexrpaHHBie, TpanenjneBH^HBie. Ha 
pa3BepHyT0H KyTHKyjinpHOH njieHKe xopomo pa3JiHHHMBi rpaHHijBi cthSob 
AB yx mnpoKHx h nepeMemaiomHxcH c hhmh A®yx y3Knx ynacTKOB, cooTBeT- 
CTByiomHx HH^KHen, BepxHen h abym Sokobbim 3HHAepMaM cerMeHTa JincTa; 
npsMepHoe cooTHomeHne hx mspsHBi 7:5:2. 

JIhctbh aM(|)HCTOMaTHBie. 9nnAepMa HnnoieH, BepxHen n Sokobbix ho- 
BepxHOCTen cemeHTOB pa3JiHHHa. Hh>khhh ann^epMa coctoht H3 kopotkhx 
MHoroyrojiBHBix KjieTOK, cpe^n KOTopBix npeo6jiaAaiOT 6ojiee hjih MeHee 
H30AHaMeTpsHecKne . Hapa^y c hhmh hmciotch cnjiiocHyTBie KJieTKH, o6pa- 
3yioii];He KopoTKne ii;enoHKH. KjieTKH hhjkhch snHAepMBi pacnojiaraiOTCH 
pHAaMH. y CaMOrO Kpaa HHHOieH 3HHAepMBI B HeCKOJIBKO phaob (ao 5) Haxo- 
Ahtch yAJiHHeHHBie kjictkh. AHajiornHHHe KjieTKH HaSjiiOAaiOTCH HHorAa 
h b cpeAHen Hacra hhjkhch snnAepMBi. YrjiBi KjieTOK 3aKpyrjieHHBie. . IIohth 
Ka>KAaa KJieTKa HeceT cpeAHHHyio SopoAaBOHKy. HeKOTopBie KjieTKH HMeioT 
nannjijiy; nannjuiBi Mom;HBie, o6bihho oaeHB ajihhhbic (ao 140 mkm). Yctbeab 
6ojiee hjih MeHee paBHOMepHO pacceaHBi no Been noBepxHocTH HH>KHeH shh- 
AepMBi, Ha HenoTopBix yaacTKax ohh o6pa3yiOT HeaeTKo BBipamemiBie phabi. 

BepxHHH 3HHAepMa cjiomeHa Kan kopotkhmh npbAOJiroBaTBiMH KJieTKaMH, 
TaK H mnpOKHMH pa3H0BHAH0CTHMH yAJIHHeHHBIX KJieTOK. CpeAHHHaa HaCTB 
BepxHen annAepMBi, Ha mnpHHy KOTopon hphxoahtch ao 11 KjieTOK, JinmeHa 
ycTBHn;. Kjictkh cpeAHHHOH 30hbi HecyT HeneTKne SopoAaBOHKH. YcTBHii;a Ha 
BepxHen annAepMe pacnojio>KeHBi b KpaeBBix 30Hax h o6pa3yiOT 1—2 He BcerAa 
aeTKo BBipa>KeHHBix paAa. OcHOBHBie KjieTKH b ycTBHHHBix pHAax npeHMy- 
mecTBermo KopoTKne, HecyT Tanne me TpnxoMHBie o6pa30BaHHH, Kan h KjieTKH 
HH>KHeH 3HHAepMBI. 

EOKOBBie 3HHAepMBI y3KHe, COCTOHT H3 7 — 10 PHAOB KJieTOK, aHaJIOTOHHBIX 
KJieTKaM KpaeBBix 30H BepxHen 3HHAepMBi. 06bihho Ha mnpHHy 6okoboh shh- 
AepMBI npHXOAHTCH OAHH pHA yCTBHD;. 

YcTBHii;a Ha Bcex noBepxHocT hx jiHCTa 6ojiee hjih MeHee oahhslkobbi, 
pa3JiHHaioTCH jihihb pa3MepaMH. 3aMBiKaK)in;He kjictkh ycTBHn; norpymeHBi 
H OpneHTHpOBaHBI SeCHOpHAOHHO HO OTHOmeHHIO K A^IHHHOH OCH cerMeHTa. 
SaMBiKaioiAHe kjictkh oKpymeiiBi 5—7 hoSohhbimh KJieTKaMH, KOTopBie He- 
peAKo HecyT nanHjuiBi, oSpanjemiBie b CTopoHy ycTBHHHOH hmkh. HHorAa bmccto 
HaHHJIJI H 060 HHBie KJieTKH 06pa3yi0T KyTHKyjIHpHBIH BaJIHK, OKOHTypHBaiOIAHH 
BXOA B yCTBHHHyiO HMKy. npHMepHBie pa3MepBI rpymiBI yCTBHHHBIX KJieTOK 

HH>KHen anHAepMBi 70—125x50—65 mkm; to me rjih BepxHen h 6okobbix 
anHAepM: 45—85x30—40 mkm. 

CpaBHeHne c ApyrnMH bhacmh npHBeABHo npn onncaHHH thhoboto BHAa 

poAa Leptotoma — L. lenaensis. 

MecTOHaxoatfleHHe. Cm. tojiothh. 
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Bcecoi 03 HHH He$THHOH IIojiyueHO 14 III 1979. 

HayuHO-nccjieAOBaTejiBCKHn 
reojioropa3BeAOHHHH HHCTHTyT, 

EOTaHHUeCKHH HHCTHTyT 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpaA- 


SUMMARY 

Among the Ginkgoales and Czekanowskiales , plants with leaves repeatedly dichoto- 
mously divided into narrow, more or less linear segments, were widely spread. The degree 
of preservation of such leaves, often large and elongated, is the evidence of their elasti¬ 
city and ability to resist static and dynamic loads (its own weight, effect of wind, atmosphe¬ 
ric precipitations etc.). The authors have found out that leaf segments of Czekanowskia 
and divided leaves of some Ginkgoales , in particular several Sphenobaiera, were not flat, 
but thick, quadrangular, trapeziform on cross sections. Such form of segments is regarded 
as an adaptive peculiarity, which, together with mechanical tissues and thick cuticular 
membrane provided elasticity and rigidness of leaves. 

A new genus of Ginkgoales—Leptotoma has been described, including three new spe¬ 
cies: L. lenaensis, L. vilujensis (Late Jurassic — Early Cretaceous of Western Yaku¬ 
tia) and L. longipapillata (Middle Jurassic of Mangyshlak). Leaf laminae of Lepto¬ 
toma were finely divided into narrow thick segments, quadrangular on cross sections. 
Distinguishing characters of epidermical structure of Leptotoma leaves are as follows: 
amphistomaticity, occurrence of leaf segment upper surface stomata in marginal zones 
only, irregular orientation of stomata. 
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B. H. KoceHKo 

CPABHHTEJIbHO-KAPHOJIOrHHECKOE HSYHEHHE 
nPEaCTABHTEJIEH CEME^CTBA 
BE JRBE BID ACE AE S. L. 

Y. N. KOSENKO. COMPARATIVE KARYOLOGICAL STUDY OF REPRESENTATIVES 
OF THE FAMILY BERBERIDACEAE S. L. 

flaeTCH onncaHHe KapnoTnnoB mecTH bhaob ceM. Berberidaceae s. 1. OnncaHHtin Bnep- 
BBie napnoTHn Epimedium pinnatum Fisch. xapaKTepH 3 yeTCH coMaTHuecKHM hhcjiom 2n=12 
h HaJiHHneM BTopHHHoa nepeTHJKKH y II napu xpoMocoM. E. grandiflorum Morr. no Kapnojio- 
rnnecKHM npn 3 HaKaM oueHB 6jih30k k E. pinnatum . KapnoTHnu Podophyllum peltatum L., 
P. hexandrum Royle n P. emodi Wall. HMeiOT OAHHaKOBoe coMaTnuecKoe hhcjio xpomocom 
2n=12. P. hexandrum n P. emodi He pa 3 JinuHMH no KapnoTHny n OTJinuaiOTCH ot Kapno- 
Tnna P. peltatum HajinuneM n pacnojio>KeHHeM btophuhhx nepeTHJKeK Ha xpoMOCOMax. 
XpoMOCOMHHH Ha 6 op Leontice ewersmannii Bunge, H 3 yueHHtiH y pacTemra, co 6 paHHHX 
b TypKMeHHn (noc. Kapa-Kajia), He cooTBeTCTByeT TnnnuHOMy KapnoTHny L. ewersmannii , 
onncaHHOMy paHee (KoceHKo, 19776). Ha ocHOBe KapnojiorHuecKnx h HMeiomHXCH Mop$o- 
jiornuecKnx Aannux npnBOAHTCH cxeMa $HJieTHuecKHX cBH 3 en BHyTpn ceM. Berberidaceae s. 1. 
PaccMaTpnBaeTCH B 03 M 0 >KHaH 3 BOjnon;HH KapnoTnna BHyTpn ynasaHHoro ceMencTBa. 

CncTeMaTHKa ceM. Berberidaceae ao HacToamero BpeMeHn He pa3pa6oTaHa. 
HanSojiee nojiHaa Mop<$ojiorHuecKaH o6pa6oTKa ceM. Berberidaceae Smia 
AaHa HHxeHOM (Janchen, 1949). BsanMOOTHomemiH Me>KAy OTAejiBHHMH 
TaKcoHaMH ceMencTBa HHxeH npeACTaBHji b BH^e cjieAyiomeii cxeMBi: 

Berberidaceae 


4 





Berberidoideae 




Podophylloideae 

l 



i 


i 

N andineae 

Mahonieae 

Epimedieae 

Podophylleae 

\ 

(Nandina) 

(Berberideae) 

i 








Berberidinae 

Ranzaniinae 



Podophyllinae Diphylleiinae 

( Berberis , Mahonia) 

(Ranzania) 



(Podophyllum) ( Diphylleia ) 


I 4, 

Achlyinae Epimediinae 

(Achlys) ( Caulophyllum , Leontice , Bongardia , 

Epimedium , Vancouvcria, Jeffersonia) 

OftiiaKO b HacTOHmee BpeMH MHorne CHCTeMamKH npnAep>KHBaioTCH hhoS 
TOHKH 3peHHH B HOHHMaHHH KaK o6l>eMa, TaK H pOACTBa BHyTpH CeM. Ber- 

beridaceae. XaTUHHcoH (Hutchinson, 1959) n A. JI. TaxTaA>KHH (1970a), 
b ochobhom corjiamaacB c flHxeHOM, bhacjihiot H3 Berberidaceae A®a ceMen- 
CTBa: Podophyllaceae , BKJiiouaiomee Podophyllum n Diphylleia, n MOHoranHoe 
ceM. Nandinaceae . npn btom XaTUHHCOH yKa3BiBaeT Ha Sojitmee poactbo 
Podophyllaceae c Ranunculaceae , ueM c Berberidaceae, BHAejiHH nocneAHee 
b caMOCTOHTejiBHHH nopaAOK Berberidales . lips o6pa6oTKe ceM. Berberidaceae 
AJih <$JiopBi Ebpohbi Cthph (Stearn, 1964) oraec k HeMy, KpoMe Berberis h 
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Mahonia , TaiOKe Leontice, Bongardia, Epimedium h Gymnospermium. 
B CBOflKe BnjiJinca (Willis, 1973) b ceM. Podophyllaceae BKJnonaiOTCH, npoMe 
Diphylleia h Podophyllum, Dysosma, Ranzania, Jeffersonia n Achlys, 
a po,n;Bi Leontice, Bongardia, Gymnospermium n Caulophyllum o 6 T>e,n;HHHioTCH 
b HOBoe ceM. Leonticaceae . EpoBHH (Browicz, 1973) b o 6 pa 6 oTKe $jiopBi 
HpaHa npe^jiaraeT enje o^hh BapnaHT cncTeMH ceM. Podophyllaceae, bkjiio- 
naiomnn Leontice, Gymnospermium, Bongardia, Epimedium n Podophyllum . 
TaKHM o6pa30M, flaJKe stot HeSojitmon nepeneHB CHCTeMaTHnecKnx pa 6 oT 

roBopHT o cynjecTByioiijHx pasHorjiacnax b noHHMaHHH rpaHnn; OT^ejiBHBix 

TaKCOHOB Berberidaceae, h hx MecTa BHyTpn onpe,a;ejieHHoro ceMencTBa. 
KpoMe Toro, ,n;o chx nop OTcyTCTByeT cncTeMaTHnecKaa o 6 pa 6 oTKa po^OB 
Leontice n Gymnospermium . 

JJjih pemeHHH BonpocoB CHCTeMaTHKH po^OB Leontice, Bongardia h Gz/tti- 
nospermium HaMH 6 hjio npe^npEHaTo cpaBHHTejiBHo-KapHOJiorHnecKoe H3y- 
neHne stoh rpynmi pacTeHHH (KoceHKo, 1977a, 6 ; 1978). B asihhom cjiynae 
npHMeHeHne KapHOJiornnecKoro MeTO,n;a ho3bojihjio pa3rpaHHHHTB KaK po,u;Bi, 
Tan n OT^ejiBHBie BHftBi Leontice h Gymnospermium . 

CeM. Berberidaceae npn mnpoKOM ero noHHMaHHH HacnnTBiBaeT 14 po^OB 
h okojio 650 bh^ob pacTeHHH, cpe^n KOTopBix tojibko Berberis, Mahonia h 
Nandina hbjihiotch KycTapHHKaMH. OcTajiBHBie po^H 6 ap 6 apncoBBix npe^- 
CTaBjieHBi MHorojieTHHMH TpaBaMH. IIohth Bee TpaBHHHCTBie 6 ap 6 apncoBHe 
XapaKTepH3yiOTCH OTHOCHTeJIBHO ftJIHHHBIMH XpOMOCOMaMH H MaJIBIM COMaTH- 
neCKHM HHCJIOM, H03T0My HBJIHIOTCH y^oSHBIM o 6 l>eKTOM ftJIH KapHOJIOrHHeCKOrO 
HCCJieftOBaHHH. 

JlaHrne (Langlet, 1928) BnepBBie onpe^ejinji xpoMocoMHBie nncjia h nac- 
thhho H 3 ynHji Mop^ojiornio xpoMOCOM SojiBmHHCTBa poflOB ceM. Berberidaceae . 
Oh oTMeran pa 3 JiHHHH Me^K^y po^aMH Berberidaceae KaK no nncjiy, TaK 
n no Mop^ojiornn xpomocom. IIo MHeHnio JIaHrjie, Mop^ojiornn xpoMOCOM 
Mo>KeT 6 htb ncnojiB30BaHa ,n;jin pemeHHH BonpocoB CHCTeMaTHKH ceM. Ber¬ 
beridaceae . OnySjiHKOBaHHan b 1930 r. KapnojiornnecKan pa 6 oTa Mhhhh 
(M iyaji, 1930) 6 BUia nocBHmeHa H 3 yneHHio Bcex po^OB Berberidaceae, KpoMe 
Achlys n Leontice . Hhohckhh HccjieflOBaTejiB Ha ocHOBe KapnojiornnecKnx 
^aHHBix pa 3 ,n;ejiHJi ceM. Berberidaceae Ha Tpn no^ceMencTBa: Berberidoideae, 
Podophylloideae n Hydrastioideae . B HacTOHmee BpeMn Glaucidium n Hydras¬ 
tis HCKJiioHaioTCH BceMH CHCTCMaTHKaMH H 3 Berberidaceae n noaTOMy b ,u;ajiB- 
HenmeM ^aHHBie no sthm po,n;aM mbi oScy^K^aTB He 6 y,u;eM. 

B CBoen paSoTe Mhhhh yKa 3 BiBaeT, hto ocHOBHoe hhcjio x = 10 {Nandina) 
HBJiaeTcn nepBOHanajiBHBiM n ^pyrne ocHOBHBie xpoMocoMHBie nncjia (x= 8 , 
7, 6 ), BepoHTHo, npoH3omjiH ot Hero nyTeM 3 JiHMHHan;HH xpomocom. Abtop 
no^nepKHBaeT, hto pa3JiHHHH no flJiHHe xpomocom BHyTpn Kapnorana, a 
TaK>Ke thh pacKpBiBaHHH HHjiBHHKa (KJianaHOM) y Diphylleia yKa 3 HBaiOT 
Ha npo^BHHyTocTB 3 Toro po,n;a no cpaBHeHHio c Podophyllum. Poa Epime¬ 
dium (x= 6 ) Mhhhh CHHTaeT caMBiM mojio^hm cpe^n TpaBHHHCTBix Berberi¬ 
daceae; 06 3 tom >Ke nncaji h Tninjiep (Tischler, 1902), ccBiJiancB TaKnce Ha 
mnpoKoe reorpa^nnecKoe pacnpocTpaHeHne po^a. 

YnoMHHyTBie BBime KapnonornnecKne paSoTBi 6 bijih BBinojiHeHBi Ha MHKpo- 
tomhbix npenapaTax. K HacToan];eMy BpeMeHH H 3 yneHBi KapnoTHHBi Sojibhihh- 
CTBa TaKCOHOB Berberidaceae s. 1. no MeTO^HKe ,n;aBJieHBix npenapaTOB, o 6 na- 
^aiomeia pa^OM npenMyn];ecTB no cpaBHeHHio c nepBOH. KaKnpaBHJio, H3yne- 
Hne KapnoTnna 6 bijio npoBe^eHO b coMaTnnecKHX KJieTKax MepncTeMBi KopHen, 
hto H03B0JiaeT cpaBHHBaTB nojiyneHHBie pe 3 yjiBTaTBi. 

B JiHTepaType OTcyTCTByioT ,n;aHHBie o KapnoTnnax bh^ob Epimedium , 
npoHspacTaiomHx Ha TeppnTopnn CCCP. CoBepmeHHo He Hccjie,n;oBaH Kapno- 
JiornnecKH ceBepoaMepnKaHCKHH po/i; Vancouveria . 

UejiBio HacTOHmeH paSoTBi hbhjiocb H3yneHne KapnoTnnoB Epimedium 
pinnatum, E. grandiflorum, Leontice ewersmannii, Podophyllum peltatum , 
P. hexandrum, P. emodi h Ha ocHOBe nojiyneHHBix h JiHTepaTypHHX flamrax 
cpaBHHTejiBHo-KapnojiorHHecKoe nccJie,n;oBaHHe Bcero ceM. Berberidaceae 
flJIH BBIHCHeHHH $HJieTHHeCKHX CBH3eH H 3BOJIIOI];hH KapHOTHHa B ,U;aHHOM 
ceMencTBe. 
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MaTepnaji h MeTOjpiKa 

KapHOTHHH Epimedium , Leontice , Podophyllum H 3 yneHBi Ha flaBJieHBix 
npenapaTax MepncTeMH kohhhkob KopHen. KopHH Epimedium pinnatum 
>6bijih nojiyneHH ot pacTeHnn, coSpaHHHx HaMH b 1977 r. Ha TeppHTopnn 
rCGP. KopHH E . grandiflorum b3htbi ot pacTeHnn, coSpamiBix B. H. Ba- 
^HJiteBHM b 1941 r. Ha JJajiBHeM BocTone h KyjiBTHBnpyeMBix b HacTonnjee 
BpeMH Ha TeppHTopnn BoTaHHHecKoro HHCTHTyTa hm B. JI. KoMapoBa AH CCCP 
(EHH, JleHHHrpaA). CeMeHa n KopHH Podophyllum peltatum , P. hexandrum, 
P. emodi 6bijih ,n;aHBi HaM B. n. Bor^aHOBon, KOTopon mbi BBipa?KaeM HCKpeH- 
Hioio SjiaroftapHocTB. Bh^bi Podophyllum , onpe^ejieHHBie B. n. Bor^aHOBon 
h nojiyneHHBie H3 nnTOMHHKa MoHTeBep,n;e, b HacTonnjee BpeMH KyjiBTHBH- 
pyiOTCH b hoc. njio^OBoe JleHHHrpaflCKOH o6ji. 

MaTepnajioM ajih H3yneHHH Kapnorana Leontice ewersmannii nocjiyjKHjin 
flBa KjiySHH, coSpaHHBie H. M. MnHaKOBBiM b 1973 r. Ha TeppHTopnn TypKMCCP. 
HojiB3yeMCH cjiynaeM BBipa3HTB cboio npH 3 HaTejiBH 0 CTB B. K. BacnjieBCKOH, 
nepeflaBmeii HaM bth KJiySnn, no npocBSe KOTopon ohh h 6bijih coSpaHBi. 

npenapaTBi npnroTOBjieHH no hphhhtoh paHee MeTO^HKe (KoceHKO, 
1977a). B nanecTBe npe,n;o6pa6oTKH HcnojiB 30 BajracB kojixhijhh h rn^po- 
okchxhhojihh. nocjie xojioahoto TH^pOJIHSa B 50% HC1 KOpHH OKpanraBa- 
jihcb no OejiBreHy. noflcneT coMaTHnecnoro nncjia xpomocom h H 3 yneHHe 
hx Mop^ojiorHH npoBO^njiH Ha 8—10 MeTa$a3HHx njiacTHHKax KaJK^oro 
BH^a pacTeHnn. Onpe,n;ejiHJiH cpe^Hne pa3MepH Hanlon napBi xpomocom. 
Bhhhcjihjih o6m;yio fljraHy ranjion^Horo xpoMocoMHoro Ha6opa h n;eHTpo- 
MepHBiH HH^enc (J IV %), t. e. OTHomeHne ^jihhbi Majioro njiena ko Been fljraHe 
xpoMocoMBi. Ha ocHOBaHHH nojiyneHHHx AaHHBix nocTpoeHBi KapnorpaMMBi 
{pnc. 1). B 3aBHCHM0CTH OT BeJIHHHHBI IjeHTpOMepHOTO HH^eKCa MBI pa3JIHHaeM 

4 THna xpomocom: MeTan;eHTpHHecKHe (/ a , % =50—45), cySMeTaijeHTpHnecKne 
(/ q , %=44—35), anpoijeHTpHHecKHe (J^, %=34—10) h cy6Tejion;eHTpH- 
necKHe (/ u , % — MeHee 10). 

KpoMe Toro, npoBe^eH aHajiH3 HMeionpixcH JintepaTypHBix flaHHux no 
KapnojiorHH ocTajiBHBix bh^ob Berberidaceae s.l., corJiacHo hphhhtoh HaMH 
MeTO^HKe o6pa6oTKH pe3yJIBTaT0B H3MepeHHH. 

Pe3yjiBTaTBi HccjieROBaHHH 

Epimedium pinnatum Fisch., 2n=12(pnc. 1, a, 2, a, Tafiji. 1) 

Bh^ H3yneH H3 neTBipex nonyjinijHH CCCP. Ha nonyjiHipioHHOM ypoBHe 
KapHOTHHHHeCKHe pa3JIHHHH He BBIHBJieHH. 

nonyjiHii;HH N 2 1. TCCP, onpecTHocTH r. CyxyMH, ynjejiBe Kejia- 
cypn, CMemaHHBiH jihctb eHHHH Jiec, 19 IX 1977, B. C. HynoB, noceBHon 
<N° 285. 

nonyjiHD;HH N 2 2. TCCP, onpecTHocTH r. XocTa, BBime caHaTopHH 
«nporpecc», 6yKOBo-rpa6oBHH jiec, 18 X 1977, B. H. KoceHKO, noceBHon 
Nk 304. 

non y ji h n; h h N 2 3. TCCP, TarpHHCKHH p-H, ynjejiBe p. E3bi6b,1955, 
A. A. KojiaKOBCKHH. KyjiBTHBHpyeTCH b EoTaHHnecKOM ca^y r. CyxyMH, 
HOCeBHOH N 2 300. 

nonyjin d; h h N 2 4. TCCP, TeppHTopnn BaTyMCKoro BoTaHnnecnoro 
ca,n;a, AHKopacTymHH, 24 X 1977, B. H. KoceHKO, noceBHon N 2 294. 

XpOMOCOMHHH Ha6op HpeflCTaBJieH meCTBIO napaMH XpOMOCOM BeJIHHHHOH 

ot 8.5 ,n;o 5.4 mkm, cpe,n;H kotopbix 4 napBi (I, III, IV h VI) cy6MeTan;eHTpH- 
necKne h 2 napBi (II h V) aKpon;eHTpHHecKHe. BTopan no BejiHHHHe aKpon;eHT- 
pnnecKaH napa xpomocom HMeeT BTopnnHyio nepeTHnocy, pacnojio>KeHHyio 
Ha 6ojibihom njiene y npoKCHMajiBHoro KOHn;a. 06in;aH AJinna xpomocom 
ranjioH,n;Horo Ha6opa 41.2 mkm. OnHcanne KapnoTHna ,n;aeTCH BnepBBie. 

Epimedium grandiflorum Morr., 2n= 12 (pnc. 1, 2, 6 , 6 ; Tafiji. 1) 

9tot bh/i; pacnpocTpaHeH b Hhohhh h Ha TeppHTopnn CCCP (JJajiBHHH 
Boctok). HaMH H3yneH KapnoTHH E . grandiflorum, coftpamioro c TeppHTopnn 
CCCP: JJajiBHHH Boctok, 1941, B. H. BacnjiBeB. 
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Phc. 1. KapnorpaMMfci H 3 yHeHHtix bhaob Epimedium , Podophyllum h Leontice. 

a — Epimedium pinnatum Fisch., 6 — E. grandiflorum Morr., e — Podophyllum hexandrum Royle* 
g — P. peltatum L., d — Leontice ewersmannii Bunge. 


KapnoTHn xapaKTepn3yeTCH mecTBio napaMH xpomocom, pa3MepoM ot 8.7 
AO 5.2 mkm, cpe^n KOTopBix I h III napBi cy6MeTau;eHTpHHecKHe, a ocTaJiBHBie; 
4 napBi aKpon;eHTpHHecKHe. V II napBi aKpoii;eHTpHHecKHX xpomocomBB iHBjieHa- 
BTopsHHaa nepeTH>KKa Ha Sojibihom njiene b6jih3h n;eHTpoMepBi. 06maH AJinna 
xpoMOCOM ranjiOHAHoro Ha6opa 44.8 mkm. JJamioe onncaHne KapnoTHna- 
cooTBeTCTByeT CAeJiaHHOMy Kyponn (Kuroki, 1968). 

Podophyllum peltatum L., 2n = 12(pnc. 1, 3, Tafiji. 1) 

MecTo c 6 o p a: JleHHHrpaACKan o6ji., hoc. IIjiOAOBoe, 3Kcnepn- 
MeHTajiBHBiH ynacTOK EHHa, KyjiBTHBnpyeTCH, 1976, B. II. EorAaHOBa.. 
XpOMOCOMHBIH Ha6op HpeACTaBJieH meCTBIO napaMH XPOMOCOM BeJIHHHHOH 

ot 14.9 ao 7.1 mkm. H 3 hhx I h II napBi MeTaii;eHTpHHecKHe, III n IV cySMeTa- 
AeHTpHHecKHe, V aKpoii;eHTpHHecKaH h VI cy6Tejioii;eHTpHHecKaH. V cySTeno- 
AeHTpHHecKHx xpoMocoM BBiHBjieHa BTopnHHaa nepeTH>KKa, pacnojio>KeHHaH 
npnMepHo b n;eHTpe SojiBmoro njiena xpomocombi. Manoe njieno VI napBP 
cy6Tejioii;eHTpHHecKHx xpomocom npaKTHHecKH He H3MepnM0, BBipa>KeHO* 
tohkoh. OSmaa AJiHHa xpomocom ramioHAHoro HaSopa 64.6 mkm. 

IIojiyHeHHBie hbmh AaHHBie 06 o 6 in;eH A*™He ranjionAHoro xpoMOCOMHorO' 
HaSopa H HaCTHHHO O MOp$OJIOrHH XpOMOCOM P. peltatum COOTBeTCTByiOT* 

BBiBOAaM npeABiAyn];HX HccjieAOBaTejien (Newmann, 1959; Miihling, Wilsony. 
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Phc. 2. MeTa$a3HHe iuiacTHHKH bhaob Epimedium .. 
a — E. pinnatum Fisch., 6 — E. grandiflorum Morr.. 



TAEJIHIJA 1 

PasMepti xpoMOCOM (b mkm) bhaob Epimedium n Podophyllum 



E. pinnatum 


E. grandiflorum 


XpOMO- 


oGman 



o(5man 


COMbI 

HJiHHa mien 

AJiHHa 

Jn, % ** 

RjiHHa mien 

HJiHHa 

J n , % 


XpOMOCOMbI 

XpOMO¬ 

COMbI 

XpOMOCOMbI 

XpOMO¬ 

COMbI 

I 

l>- 

00 

1 

00 

8.5 

43 

5.0—3.7 

8.7 

41 

II 

(5.0—0.4) *—2.2 

7.6 

29 

(5.6—0.6)—2.5 

8.5 

28 

III 

4.5—2.7 

7.2 

37 

4.6—3.7 

8.3 

44 

IV 

4.0—2.8 

6.8 

41 

5.0—2.1 

7.1 

30 

V 

4.0—1.7 

5.7 

30 

5.0—1.8 

6.8 

27 

VI 

3.5—1.9 

5.4 

35 

4.0—1.2 

5.2 

23 



P. peltatum 


P. hexandrum 


XpOMO- 


o6man 



oGmaa 


COMbI 

AJiHHa mien 

AJiHHa 

Jn, % 

fljiHHa mien 

jyiHHa 

Jn, % 


XpOMOCOMbI 

XpOMO¬ 

COMbI 

XpOMOCOMbI 

XpOMO¬ 

COMbI 

I 

7.7—7.2 

14.9 

48 

7.6—7.0 

14.6 

45 

II 

7.2—6.6 

13.8 

47 

7.2—(4.2—1.8) 

13.2 

48 

III 

6.9—3.8 

10.7 

35 

7.5—4.1 

11.6 

35 

IV 

6.6—3.8 

10.4 

36 

5.5—3.3 

8.8 

37 

V 

6.1—1.6 

7.7 

20 

7.2—1.2 

8.4 

14 

VI 

(3.8—3.3)— *** 

7.1 

— 

7.7— 

7.7 

— 


* XpOMOCOMbI CO BTOpHHHbIMH IiepeTfl>KKaMH. 

** Bejin^HHa aeHTpoMepHoro HHfleKca b npoueirrax. 

*** Majioe njieno xpomocomh, KOTOpoe BbipameHO TOHKOii h npaKTHnecKH He H3MepnM0. 


1961). BHmeyKa3aHHi»ie aBTopBi nsynajin Meno3 y P. peltatum h BBi^ejinjiH 
BHyTpn KapnoTnna 3Toro BH,n;a Tpn Mop^ojiornHecKnx Tnna xpomocom: MeTa- 
i^eHTpHHecKHe, cySMeTaijeHTpsHecKne n cy6Tejion;eHTpHHecKHe. Miojimir h 
Bhjibcoh yKa3BiBaiOT Ha Hajinnse b Kapnorane P. peltatum HecKOJiBKnx nap 

XpOMOCOM CO BTOpHHHBIMH HepeTH>KKaMH, HaM >Ke y^aJIOCB BBIHBHTB BTOpHH- 
HBie nepeTH>KKH tojibko y caMOH Manon cy6Tejioii;eHTpHHecKOH napBi xpoMO- 
com. KpoMe Toro, b xpomocomhom HaSope P. peltatum mbi o6Hapy>KHjra an- 
poi^eHTpmecKyio napy xpomocom (V), KOTopan paHee SBiJia onncaHa KaK 
cy6Tejion;eHTpHHecKaH. 

Podophyllum emodi Wall, h Podophyllum hexandrum Royle, 
2n= 12 (pnc. 1, 0 , 3, a; Tafiji. 1) 


MecTO c 6 o p a. JleHHHrpa^cKan o6ji., hoc. ILioflOBoe, 3Kcnepn- 
MeHTaJiBHBin ynacTOK BHHa, KyjiBTHBnpyeTCH, 1976, B. II. Eor,n;aHOBa. 
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Phc. 4. MeTa$a3Haa njiacTHHKa Leontice ewersmannii 
Bunge, co6paHHoro b hoc. Kapa-Kajia. 


9th ,n;Ba Bi^a Podophyllum He pa3jrauaiOTCH 
Me>K,n;y co6oh no KapnoTnny h OTJinuaiOTCH or 
KapnoTHna P. peltatum jihihb no nncjiy n pac- 
no«iio>KeHHio BTopHHHBix nepeTHJKen Ha xpo- 
MocoMax. B xpoMocoMHBix Ha6opax P. emodi 
h P. hexandrum Ha o^hom h3 nneu II MeTaijeHTpnuecKOH napBi xpomocom 
BbiHBJieHa BTopnHHan nepeTH>KKa, b to BpeMH Kan y P . peltatum BTopnuHan 
nepeTH>KKa pacnojiaraeTcn Ha VI nape xpomocom. IIo o6m;eH AJiHHe xpomocom 
ranjion^Horo na6opa H 3 yueHHBie HaMH bh^bi Podophyllum pa3JinuHH He HMeiOT. 
B OTjinnne ot AaHHBix Kypo3aBa (Kurosawa, 1971) HaM He y,n;ajiocB bbih- 

BHTB BTOpHHHBie HepeTH>KKH y IV HapBI XpOMOCOM H o6Hapy>KHTB B-XpOMO- 
combi b KapnoTHne P. hexandrum , ho b to me BpeMH Hamn pe3yjiBTaTBi nofl- 
TBep^K^aioT MHeHne nnoHCKoro HCcne^OBaTejin 0 tom, hto P. emodi He otjih- 
naeTcn no KapnoTHny ot P. hexandrum h hto nepBBin cjie^yeT paccMaT- 
pnBaTB Kan pasHOBH^HOCTB P. hexandrum {P. hexandrum var. emodi). 9toh me 
TOHKH 3peHHH HpH^ep^KHBaiOTCH H COBpeMeHHBie CHCTeMaTHKH (CeJIHBaHOBa- 

TopoAKOBa, 1969). 



Leontice ewersmannii Bunge, 2n=12 (pnc. 1, a, 4; Tafiji. 2) 

^ocTaTOHHo hoapoSho KapnoTHH L. ewersmannii H3yueH Ha ypoBHe nony- 
jihii;hh. Bbijio ycTaHOBjieHo, hto L. ewersmannii HBJineTCH aBTOTeTpanjiOH^OM 
c 2n=32 (KoceHKo, 19776). Ha nonyjiHijHOHHOM ypoBHe KapnoTHnnuecKne 
pa3JiHHHH He o6Hapy>neHBi. OnncaHHBiH paHee KapnoTHH L. ewersmannii 
mbi npnHHMaeM 3 a thhhhhbih KapnoTHH 3Toro BH^a (KoceHKo, 19776). B Ha- 
CTOHH^ee BpeMH b HameM pacnopHnceHnn 0Ka3ajracB ^Ba KJiy6HH L . ewers¬ 
mannii, co6paHHBie enje H3 o^hoh nonyjiHiptH c TeppnTopnn CCCP. 


TABJIHI1A 2 

Pa3MepH xpomocom (b mkm) Leontice ewersmannii Bunge 


KapnoTMn pacTeHHW H3 Kapa-Kana 2n 

= 16 

TunHHHbiH KapnoTMn 2n= 

=32 

xpomo- 

COMbl 1 

HJiHHa mien 
XpOMOCOMbI 

o6maa HJiHHa 

XpOMOCOMbI 

Ju, % 

HJiima ruie*i 

XpOMOCOMbI 

o6maa HJimia 

XpOMOCOMbI 

Jn, % 

I 

7.2—6.0 

13.2 

45 

7.3—5.5 

12.8 

43 

II 

S 7.1—5.5 

12.6 

43 

6.8—5.6 

12.4 

45 

III 

5.9—4.4 

10.3 

42 

6.5—3.3 

9.8 

34 

IV 

5.9—3.1 

9.0 

38 

6.9—2.4 

9.3 

26 

V 

5.9—2.3 

8.1 

28 

7.1—2.0 

9.1 

22 

VI 

S 5.9—1.9 

7.8 

24 

S 6.5—2.0 

8.5 

23 

VII 

S 5.8—1.7 

7.5 

22 

S 6.3—2.0 

8.3 

24 

VIII 

3.1—1.9 

5.0 

38 

3.5—2.3 

5.8 

40 


IIpHMenaHHe. S — cnyTHH^Hbie XpOMOCOMbI. 


MecTO c 6 0 p a: TypKM. CCP, hoc. Kapa-Kana, 1973, H. M. Mmia- 
KOB, HOCeBHOH N° 173. 

Cy^HTB o Mop^ojiornuecKHx npn3HaKax npncjiaHHBix pacTeHnn mbi He 
Momeu, Tan nan OTcyTCTByeT rep6apnn sthx pacTeHnn. OcHOBBiBancB Ha 
«®nope TypKMeHHH» (Oe^neHKo, 1948), b KOTopon ^pyrne bh^bi Leontice• 
OTcyTCTByioT, mbi npnHHMaeM nonyuemiBie pacTeHnn 3a L . ewersmannii . 
BejiHHHHa h $opMa KJiy6Hen ^aHHBix pacTeHnn He OTjrauaeTCH ot L. ewersmannii 
Bunge. 
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Xpomocomhhh Ha6op coctoht H3 bo'Cbmh nap xpoMocoM pa 3 MepoM OT 12.5' 
#0 5.0 mkm. B Ha6ope BBiHBjieHH MeTan;eHTpHHecKHe I, cy6MeTan;eHTpHuecKHe 
II, III, IV h VIII h aKpo^HTpnnecKHe V, VI h VII napn xpoMocoM. V Tpex 
nap xpoMocoM o6Hapy>KeHBi Mejrane Toueumae cnyraHKH. CnyTHHUHBiMH 
hbjihiotch II, VI h VII napH xpoMocoM. 06m;aH AJi^Ha xpoMocoM ramiOHA- 
Horo Ha6opa 73.5 mkm. KapnoTnn pacTeHHH 03 stoh nonyjinijHH OTJinuaeTCH 
ot THnHHHoro KapHOTHna L. ewersmannii coMaTHuecKHM hhcjiom xpoMocoM 
(2n=16) h Mop^onornen III h IV napBi xpoMocoM, hbjihhcb 6ojiee CHMMeTpnu- 
HBIM, H HaJIHHHeM CHyTHHKa y II XpOMOCOMHOH napBI. 

Ilpn cpaBHeHHH me KapnoTHna stoh nonyjiHipiH L. ewersmannii c Kapno- 
TnnaMH paHee H3yueHHBix bhaob Leontice (Toren, 1962; MapKOBa, 1969; Ko- 
ceHKo, 1977a, 6) mohoio otmcthtb, hto pa3jmuHH Ha ypoBHe KapnoTHna BHyTpn 
L. ewersmannii Tanne >Ke, Kan n Me>KAy otaojibhbimh BH^aMi Leontice . nojiyueH- 
HBie KapnojiorHHecKHe ^aHHBie yKa3BiBaiOT Ha H6 o6xoahmoctb AOTajiBHoro 
Mop<$ojiorHuecKoro H3yueHHH pacTeHHH L. ewersmannii H3 hoc. Kapa-Kajia. 

06cyHc,neHHe pe3yjiBTaTOB 

Epimedium L. 

Poa Epimedium HacuHTBiB aeT okojio 23 bhaob (Stearn, 1938), oSirraiomHx 

B OCHOBHOM B BoCTOHHOH H K)rO-BoCTOUHOH A3HH. K HaCTOHIIjeMy BpeMeHH 
KapnojiornHecKH H3yueHBi 5 bhaob: E. diphyllum (Morr. et Decne.) Lodd. 
(Kurita, 1956; Koyama, 1965; Kuroki, 1967), E. grandiflorum Moyy. (Koyama, 
1965, Kuroki, 1968), E. kitamuranum Yamanaka (Kuroki, 1970), E. koreanum 
Nakai (Koyama, 1965; Kuroki, 1967), E. sempervirens Nakai (Koyama, 1965; 
Kuroki, 1970). 1 

Ha ocHOBaHHH npoBefteHHoro HaMH KapnojiorHuecKoro H3yueHHH E. pinna- 
turn h E. grandiflorum n jiHTepaTypHBix ^sihhbix ho Kapnonornn 3Toro po^a 
(Kurita, 1956; Koyama, 1965; Kuroki, 1967, 1968, 1970) mo>kho cflenaTB 
bbiboa, hto Bee bhabi Epimedium hbjihiotch AnnjiOHAaMH, HMeiOT oaho ochob- 
Hoe HHCJIO XpOMOCOM (x=6) H 6jIH3KH HO MOp<|)OJIOrHH XpOMOCOM. B XpOMOCOM- 
hbix HaSopax SojiBmHHCTBa bhaob Epimedium HMeiOTCH MeTai^eHTpnuecKHe, 
cy6MeTan;eHTpHuecKHe h aKpoi^eHTpHuecKne xpomocombi. B KapnoTHnax 
onncaHHBix HaMH bhaob Epimedium OTcyTCTByiOT. MeTaijeHTpHuecKHe xpoMO- 
COMBI, HTO, B03M0TKH0, 06 BHCHHOTCH HepaBHOMepHOCTBIO COKpam;eHHH XpOMO- 
COMHBIX HJieH. 

Bo Bcex KapnoTunax BBiHBjieHa oAHa napa xpoMocoM co btophhhoh nepe- 
thjkkoh, name sto BTopan no BejrauHHe xpoMocoMHan napa. BTopmraaH 
nepeTH>KKa HaxoAHTCH Ha Sojibhiom njieue xpomocombi b6jih3h u;eHTpoMepH. 
no ,u;aHHBiM Kohhmbi (Koyama, 1965), BTopnuHyio nepeTH>KKy HMeeT h III napa 
xpoMocoM y E . grandiflorum , E . koreanum , E . diphyllum, E . sempervirens . 
3tot me aBTop yKa3BiBaeT Ha reTepoMop$HocTB no btophhhoh nepeTH>KKe 
V xpomocombi y E. grandiflorum n E . koreanum . no o6m;eH Rjmne xpoMocoM 
ranjioHftHoro Ha6opa bhabi Epimedium npaKTnuecKH He pa3JiHuaiOTCH. Cy- 
mecTByiomHe He3HauHTejiBHBie pacxojKAetiHH Me>KAy HamnMH n jiHTepaTyp- 
hbimh AaHHBiMH b OTHomeHHH o6m;eH ajmhbi ranjiOH^Horo HaSopa o6bhchh- 
iotch pa3JiHHiioH npeAo6pa6oTKon. 

B ijejiOM poA Epimedium xapaKTepn3yeTCH xpoMOCOMaMH ^jihhoh ot 6.8 
AO 4.9 MKM. 

Podophyllum L. 

Poa Podophyllum BKJiiouaeT ot 6 (Buchheim, 1964) ao 10 (Willis, 1966) 
bhaob. H 3 hhx tojibko P . peltatum npoH3pacTaeT b CeBepHon AMepnKe, 
a ocTajiBHBie bhabi Podophyllum pacnpocTpaHeHBi ot boctohhbix TnMajiaeB 
AO KnTan h Hhohhh. KapHOJiornuecKH H3yueHBi cJieAyiomne bhabi Podo¬ 
phyllum : P . peltatum (Newmann, 1959; Miihling, Wilson, 1961), P. pleian- 
thum Nance h P. emodi Wall. (Kuroki, 1965), P. hexandrum Royle (Kurosawa, 


1 Ha3BaHHH bhaob npHBOAHTCH no «Ojiope HnoHHH» (Ohwi, 1965). B HacToaiAeH pa- 
6o r re npHBeAeHti pe3yjn>TaTLi HCCJieAOBaHHH no 2 BHAaM Epimedium . 


2 BoTaHH'iecKHii >KypHaji JVs 11, 1979 r. 
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1971). B camion pa6oTe nccjieAOBaHBi KapnoranH P. peltatum , P. emodi , 
P. hezandrum. 

lips cpaBHeHHH Bcero HMeiomerocn MaTepnaJia no KapnojiorHH poAa 
Podophyllum mo>kho 3aMeTHTB, hto bhabi stoto poAa He3HaHHTejiBHo otjih- 
naiOTC h Apyr ot Apyra. Bee bhabi Podophyllum HMeioT oaho ocHOBHoe hhcjio 
XpOMOCOM (x = 6), Bee OHH — A™JIOHAH. XpOMOCOMH KpynHBie — OT 14.7 
AO 7.5 mkm (Hams H3MepeHHa). B KapnoTnnax BHHBJieHBi MeTaijeHTpHnecKHe 
(2 napia), cy6MeTan;eHTpHHecKHe (1 —2 napia), aKpoijeHTpHHecKHe (1 — 2 napia) 
n cy6Tejion;eHTpHHecKHe (1 napa) xpomocomh. B xpomocomhhx HaSopax 
P . peltatum , P . emodi , P. hezandrum, P. pleianthum HMeeTcn, KaK npaBHJio, 
OAHa napa xpomocom c btophhhoh nepeTJDKKOH. V P. peltatum BTopnnHyio 
nepeTH>KKy HMeeT VI napa xpomocom, y ocTajiBHBix bhaob — II MeTan;eHTpH- 
necKan napa xpomocom. IIo^Kajiyn, HesHawrejiBHO SojiBmen ^jihhoh xpoMO- 
■com ranjion^Horo Ha6opa xapaKTepn3yeTcn P. pleianthum (70.7 mkm), b to 
BpeMH Kan ,u;jih ocTajiBHBix bhaob Podophyllum 3Ta BejinnnHa paBHa 64.5 mkm 
(Hamn AaHHBie) n 60.0 mkm (jiHTepaTypHBie AaHHBie). 

Leontice L. 

F 7 *' Poa Leontice npeACTaBJieH neTHpBMn BHAaMH, npnyponeHHBiMH k ropHBiM 
panoHaM KaBKa3a, Manon n Cpe^Hen A3 hh, EajmaHCKoro nojiyocTpoBa 
n CeBepHon A$phkh. KapnoJiornnecKH H3yneHH Bee bhabi Leontice (Toren, 
1962; MapKOBa, 1969; KoceHKo, 1977a, 6). 

B n;ejioM poA Leontice xapaKTepn3yeTcn ochobhbim hhcjiom xpomocom 
x=8. CoMaranecKoe hhcjio xpomocom y otabjibhhx bhaob BapBnpyeT, BCTpe- 
^aiOTca ahhjioh.hh (2n=16) n TeTpanjion^Bi (2n=32), npnneM L . ewersmannii 
HBJiaeTCH aBTOTeTpanjion,n;oM, a L. incerta — ajuionojiHnjiOHAOM. B KapnoTH- 
nax Bcex bhaob Leontice BHHBJieHBi cnyTHHHHBie aKpon;eHTpnnecKne xpoMO- 
combi. Xpomocomh ^jinHHBie — ot 13.7 ao 6.5 mkm. JJjih ,u;aHHoro poAa xa- 
paKTepHa KapnoTHnnnecKan h3M6hhhboctb, npoHBJiniomaHCH b reTepoMop#- 
HOCTH OT,n;eJIBHBIX XpOMOCOM Ha6opa. 

Gymnospermium Spach 

IIo Mop^ojiornnecKHM npn3HaKaM flaHHHH poA oneHB 6 jih30K k poAy 
Leontice. Po a Gymnospermium 6hji onncaH CnameM b 1839 r. (aht. no: TaxTa- 
A?khh, 19706), o^HaKo ao He^aBHero BpeMeHH oh paccMaTpnBajicn b o6i>eMe 
po^a Leontice. JIhhib b 1970 r. (TaxTaA^KHH, 19706) 6 hjio BoccTaHOBJieHO 
Ha3BaHne poAa Gymnospermium n oTMeneHBi npn3HaKn, Ha ocHOBe kotophx 
pa3JinnaiOTcn poAH Leontice n Gymnospermium. 

H3 mecTH bhaob Gymnospermium (TaxTaAnora, 19706) KapHOJiornnecKH 
H3yneHBi hhtb (KoceHKo, 1977a, 6). Bhah Gymnospermium HMeioT oaho ochob- 
noe HHCJIO XpOMOCOM (x = 8) H BCe HBJIHIOTCH AHHJIOHAaMH (2n = 16). Poa 
b n;ejiOM xapaKTepn3yeTca xpoMocoMaMH BejinnnHOH ot 15.9 ao 6.6 mkm. 
B KapnoTnnax bhaob Gymnospermium BBiHBJieHBi KaK cnyTHHHHBie xpoMo- 
COMBI, TaK H XpOMOCOMBI C BTOpHHHBIMH HepeTHHCKaMH. Ho KapHOJIOrHHeCKHM 
npn3HaKaM poAH Leontice n Gymnospermium TaK>Ke 6 jih3Kh h mo^kho Aance 
npocneAHTB 3 bojiioi];hio otaojibhbix bhaob BHyTpn sthx poaob (pnc. 5). 

no>Kajiyn caMBiM hphmhthbhbim Kapn^TnnoM o6jiaAaeT L . leontopeta- 
lum L. c ranjioHAHHM hhcjiom n=8. 9 to a™jioha co cnyTHHHHHMH xpoMoco- 
MaMH b Ha6ope. Ot TaKoro KapnoTnna b Tpex HanpaBJieHnnx Morjia hath 
A ajiBHeHmaa sbojiioahh: aBTonojinnjiOHAHBie h ajiJionojinnjiOHAHBie bhabi 
Leontice h bhabi Gymnospermium co cnyTHHHHBiMH xpoMocoMaMH h coMaTH- 
necKHM hhcjiom 2n=16 (G. darwasicum, G. odessanum ). CjieAyioii];HM 3TanoM 
KapHOTHHHnecKOH 3 bojhod;hh motjio 6bitb noHBJieHHe, KpoMe cnyTHHHHBIX, 
XpOMOCOM C BTOpHHHBIMH nepeTH>KKaMH (G. albertU). CaMBIMH MOJIOAHMH, 
3 bojiioii;hohho npoABHHyTBiMH b 3tom pHAy hbjihiotch G. smirnovii H G. altai- 
cum, b KapnoTnnax kotopbix o6Hapy>KeHH tojibko xpomocombi co btophhhhmh 
nepeTH>KKaMH. no BejinnHHe n;eHTpoMepHoro HHAeKca bhabi Leontice h Gym¬ 
nospermium oneHB 6 jih3Kh (MeTan;eHTpHnecKHe, cy6MeTan;eHTpHnecKHe h anpo- 
n;eHTpHHecKHe xpomocombi). 9tot noKa3aTejiB He mojkct 6bitb ncnojiB30BaH 
npn paccMOTpeHHH sbojiioahh Kapnorana b ashhoh rpynne pacTeHHH. no-BH- 
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jjHMOMy, 3BOJHon;HOHHi»ie npeo6pa30BaHHH b KapnoTnnax Leontice h Gymno- 
spermium nponcxoAHJin tojibko 3 a cueT He3HauHTejiBHHX xpomocomhhx nepe- 
CTpoen. 

Bongardia C. A. Mey. 

^aHHHH poA HBjiaeTCH mohothhhbim — e ahhctb eHHBiH ero bha B . chryso- 
gonum (L.) Boiss. b ochobhom pacnpocTpaHeH b 3 acynuiHBHX ropHBix panoHax 
3 aKaBKa3i»H, Majion h Cpe^Hen A3hh. KapnoTnn 3 Toro BHAa ^ocTaTOHHo 
hoapo6ho H3yneH Ha ypoBHe nonyjiHijHH (Toren, 1950, 1954; KoceHKO, 1977a). 

XpoMocoMHBiH Ha6op Bongardia OTjmuaeTCH ot KapnoTHnoB Leontice 
h Gymnospermium hhhm ochobhhm hhcjiom (x=6) h HajinuneM tojibko ahhjio- 
hahbix $opM. y neTBipex nap xpomocom Bongardia HMeiOTCH BTopnuHBie nepe- 
th;kkh, ji0KajiH30BaHHBie b oBjiacra ii;eHTpoMepH. XpoMOCOMBi Bongardia 
caMBie b ceM . Berberidaceae (16.7—11.1 mkm). KapnoTnn btoto po^a 

npeACTaBjieH tojibko aKpoAeHTpnuecKHMn xpoMocoMaMH. 

Caulophyllum Michx. 

KapnojiorHHecKH H3yneHBi o6a BHAa: a3naTCKnn — C . robustum Maxim. 
(Kuroki, 1965; Kawano, Jhara, 1967) n cesepoaMepnKaHCKHH — C. thali¬ 
ctroides (L.) Michx. (Moore, 1963). BHyrpn C. robustum BBiHBJieHH pa3JinunH 
no KapnoTHny Ha ypoBHe nonyjiHijHH (no Mop^oJiornn VII napBi xpomocom 
h no oSnjen Rjmne ranjionAHoro xpoMocoMHoro Ha6opa). HsyueHne KapnoTnna 
C . thalictroides 6bijio npoBe^eHo b KjieTKax MepncTeMBi jincTa, b to BpeMH KaK 
y C. robustum onpeAejiajin hhcjio xpomocom h H3yuajin nx Mop$ojiornio 
b KjieTKax MepncTeMBi KOpHH. 

OcHOBBiBaacB Ha Mop^ojiornn xpomocom, mohoio otmcthtb, hto Kapnoran 

C. thalictroides HBJiaeTCH 6ojiee CHMMeTpnuHBiM 3a cueT npncyTCTBHH b HeM 
AJByx nap MeTameHTpnuecKnx xpomocom. BBHAy Toro, hto KapnoTnn C . robus¬ 
tum H3yneH tojibko H3 ab yx nonyjmn;HH, mbi He Mo>KeM pemnTB, Kanon H3 A®yx 
onncaHHBix KapnoTHnoB HBJiaeTCH thhhhhhm a*Jib AaHHoro BHAa Caulophyllum . 
Ho b n;ejioM mohoio yna3aTB Ha to, hto b xpomocomhom Ha6ope C . robustum 
noHBjiaeTCH napa cy6Tejion;eHTpHuecKHx xpomocom, KOTopaa oTcyTCTBOBajia 
b KapnoTHne Mop$ojiornuecKn 6jiH3Koro eMy poAa Leontice . no AJiHHe xpoMO- 
com cymecTBeHHBix pa3JiHHHH Me>KAy poAaMH Leontice h Caulophyllum HeT, 
ho KapnoTnn nocjieAHero 6ojiee acHMMeTpnuHHH. 

Diphylleia L. G. Rich. 

Poa HacHHTBiBaeT Tpn BHAa: D . grayi Fr. Schmidt, pacTymnn b bbicoko- 
ropHBix oSjiacTHX UjeHTpajiBHon h CeBepHOH flnoHnn, a TaKace Ha o. CaxannH; 

D . cymosa Michx., pacnpocTpaHeHHLin na BOCTOKe CeBepHOH AMepHKH, h kh- 
TancKHH bha D . sinensis Li. KapnoJiornuecKn H3yueH tojibko Z). grayi (Ku- 
rita, 1956; Kuroki, 1967). JJamiBie aBTopoB o KapnoTnneZ). grayi hojihoctbio 
coBnaAaiOT. 

^hhjiohahhh bha D. grayi HMeeT ocHOBHoe hhcjio xpomocom x=6, xpoMO- 
comh A^iHHHHe (13.6—6.9 mkm), y IV cy6MeTan;eHTpHuecKOH napBi xpomocom 
BBiHBJieHa BTopHHHaa nepeTH>KKa Ha MajiOM mieue, Sjimne k A^CTajiBHOMy 
Komjy. B KapnoTHne o6Hapy>KeHBi MeTan^eHTpHuecKne, cy6MeTan;eHTpH- 
necKne, aKpoi^eHTpHuecKne h cy6Tejion;eHTpHuecKHe xpomocombi. Poa Di¬ 
phylleia HecoMHeHHo no Kapnorany Sjimne Bcero k poAy Podophyllum (x=6, 
Ahhjiohabi, BTopHHHBie nepeTHHCKn, MeTaijeHTpHuecKne, cy6MeTan;eHTpH- 
uecKne, aKpou;eHTpHHecKHe h cy6Tejion;eHTpHuecKHe xpomocombi). Mbi cun- 
TaeM oSocHOBaHHHM o6i>eAHHeHHe hx b oaho ceM. Podophyllaceae (Hutchin¬ 
son, 1959; TaxTaA>KHH, 1970a) hjih b noAceM. Podophylloideae (Janchen, 
1949). 

Achlys DC. 

Poa Achlys npeACTaBJieH TpeMH BHAaMH (Fukuda, 1967; Fukuda, Baker, 
1970): oahh anoHCKHH A. japonica Maxim, h A fi a ceBepoaMepHKaHCKHx: 
A . triphylla (Smith) DC. n A . californica Fukuda et Baker (Fukuda, Baker, 
1970). KapHOJiornuecKH H 3 yueHBi A. japonica h A . triphylla , KOTopBie xapaKTe- 
pH3yiOTCH oahhm ochobhbim hhcjiom xpoMocoM x=6. n P H btom A . japonica 
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HBjineTCH ahhjiohaom (2n=12) (Kuroki, 1967; Fukuda, 1967), a A. tri - 
phylla — aBTOTeTpannosftOM (2n=24) (Fukuda, 1967). JJjih po^a xapaKTepHBi 

OCHOBHOe HHCJIO XpOMOCOM X = 6, CHMMeTpHUHHH KapnOTHU, npe^CTaBJieHHHH 
B OCHOBHOM MeTaijeHTpHUeCKHMH XpOMOCOMaMH, TOJIBKO VI napa HBJiaeTCH 
anpoijeHTpHKOM h HMeeT BTopnuHyio nepeTaatKy Ha MajioM njieue b6jih3h 
u;eHTpoMepbi. XpoMocoMH KpynHBie — ot 13.3 ao 8.9 mkm. 

Jeffersonia Bart. 

3tot poA BKJiiouaeT A®a BHAa: /. dubia Maxim. — pacnpocTpaHeHa b K)ro- 
Boctohhoh MaHtu>KypHH, coceAHHx oSjiacTax n-Ba Kopea h Boctohhoh 
CnSspn — h J . diphylla (L.) Pers., KOTopaa npon3pacTaeT b ceBepHBix panoHax 
CeBepHon AMepnKH. KapHOJiornuecKH H3yueH tojibko /. dubia (Kurita, 
1956). KapnoTHn /. dubia xapaKTepn3yeTca mcjikemh xpoMOCOMaMH — ot 4.8 
AO 2.3 MKM, OCHOBHBIM UHCJIOM X = 6. B XpOMOCOMHOM Ha6ope BBiaBJieHH 
cy6MeTan;eHTpHuecKHe (2 napBi), aKpon;eHTpHuecKHe (3 napBi) n cySTejio- 
AeHTpnaecKHe (1 napa) xpomocombi. Tpn napBi xpomocom (IV, V, VI) hbjih- 
lOTca cny thhuhbimh . CnyTHHK MaJieHBKHH, ToaeaHoro rana. 

Nandina Thunb. 

Hhohckhh mohothhhbih poA N. domestica Thunb. xapaKTepn3yeTca hhbim 
ochobhbim uhcjiom (x=10) h HBjiaeTCH ahhhohaom (2n=20) (Kuroki, 1967). 
CpeAH xpoMocoM pa3JinaaiOTca 2 napBi MeTaijeHTpHuecKne, 3 napBi cySMeTa- 
AeHTpnaecKHe h hhtb nap cy6TeJion;eHTpHuecKHe. XpoMocoMH oaeHB Mejrcne — 
ot 4.2 ao 1.8 MKM. 

Berberis L. h Mahonia Nutt. 

9th A^a poAa Mop^oaornaecKH oaeHB 6jih3Kh, h HeKOTopne CHCTeMaTHKH 
paccMaTpnBaioT Mahonia KaK ceKipno poAa Berberis (Himmelbaur, 1913). 
Poa Berberis HacunTHBaeT 496, a Mahonia — 110 bhaob, HMeioiAHX mnpoKoe 
reorpa<$HuecKoe pacnpocTpaHeHne (Ahrendt, 1961). J^epuen (Dermen, 1931) 
onpeAeaHJi coMaTnuecKoe hhcjio xpomocom y 42 bhaob Berberis h 2 bhaob 
Mahonia . Bhabi Berberis h Mahonia HMeiOT, KaK npaBHJio, oaho coMaTnuecKoe 
uhcjio xpomocom (2n=28), OAHaKo cpeAH bhaob Berberis , KpoMe ahhjiohaob, 
BBiaBJieHH h TeTpanjiOHABi (2n=56): B . buxifolia Lam. (Tischler, 1928), 
B. integerrima Bunge (Dermen, 1931). A. II. CoKOJiOBCKaa (1966) onpeAeJinjia 
coMaTHuecKoe hhcjio xpomocom y B. amurensis Rupr. (2n=42), kotophh, 
BepoHTHo, aBJiaeTca reKcanjioHAOM c ochobhbim uhcjiom x=7. KapnoTHHBi 
onHcaHH tojibko y Tpex bhaob Berberis h a® yx bhaob Mahonia (Kuroki, 
1967, 1968). 

JJjih Bcex H3yaeHHBix bhaob Berberis h Mahonia xapaKTepHH MejiKne 
xpomocombi BejiHHHHOH ot 3.4 ao 1.8 mkm. B KapHOTHnax B . thunbergii DC. 
h M. fortunei Fedde y oahoh napH MeTan;eHTpHaecKHX xpomocom Ha oahom 
H 3 njiea o0Hapy>KeHa BTopnuHaa nepeTaaoca. IIo ocHOBHOMy ancjiy xpomocom 
( x=14) (Kuroki, 1967, 1968) Berberis h Mahonia He pa3JiHaaiOTca. B KapnoTH- 
nax o6ohx poaob npncyTCTByioT MeTan;eHTpHuecKHe h cy6MeTan;eHTpHuecKHe 
xpomocombi, ho KapnoTHn Mahonia aBJiaeTca 6ojiee acHMMeTpHUHBiM. 

K cojKajieHHio, k HacToanjeMy BpeMeHH KapHOJiornaecKH H3yueHo oaeHB 
Majio bhaob Berberis h Mahonia . Bo3MO>kho, b npeAejiax bthx Sojibhihx poaob 
HM eioTca A Hn *JioHAHBie bhabi c 2n=14. MejiKne xpomocombi KapnoTHHOB 
Berberis h Mahonia TpyAHo HAeHTH^HijHpyioTca, h Ha ocHOBe HMeiomnxca 
AaHHBIX HeJIB3H AOCTOBepHO yCTaHOBHTB OCHOBHOe XpOMOCOMHOe' HHCJIO 3THX 
POAOB. 

Ranzania T. I to 

KapnoTHn MOHOTHHHoro anoHCKoro poAa R. japonica T. Ito H3yueH 
Ha ypoBHe nonyjian;HH A^yMH nccjieAOBaTejiaMH (Kurita, 1956; Kuroki, 1970). 
Poa npeACTaBJieH ahhjiohahbim bhaom c ochobhbim xpomocomhbim hhcjiom 
• x=7. B KapnoTHne oSHapyaseHBi MeTan;eHTpHuecKHe h cy6MeTan;eHTpHuecKHe 
'XpOMOCOMBI H BBiaBJieHBIBTOpHHHBienepeTHJKKH y VII napBi XpOMOCOM. XpOMO- 
COMBI CpaBHHTeJIBHO MeJIKHe — OT 6.8 AO 3.6 MKM. ' 
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TaKHM o6pa30M, k HacTOHmeMy BpeMeHH KapHOJiornuecKH H3yueHH Bee 
po^H Berberidaceae s. L, KpoMe Vancouveria . OxapaKTepn30BaB Ha ocHOBe- 
Hanmx h HMeiomnxcH JiHTepaTypHBix ^aHHBix KapnoTnn KancAoro po^a, hohbi- 
TaeMca blihchhtb poACTBeHHBie oTHomeHHH MencAy hhmh h npocJieAHTB sbojiio- 
h;hio KapnoTHna b a&hhom ceMencTBe. B pe 3 yjiBTaTe npoBe^eHHoro HaMEt 
cpaBHHTejiBHo-KapnojiornHecKoro H3yueHHH poaob Leontice, Gymnospermium^ 
Bongardia, Epimedium n Podophyllum n aHajiH 3 a JiHTepaTypHBix ^bhhbix 
(H3MepeHne xpomocom Ha pncyHKax OTAejiBHBix pa6oT, noAcneT BejmuHHBi 
n;eHTpoMepHoro HH^enca, BBiUHCJieHHe o6in;eH ajihhbi ranjioHAHoro xpoMocoM- 
Horo Ha6opa h t. , 0 ;.) oSHapynceHo, hto poah Berberidaceae s. 1. oueHB xopoma- 
OTJiHHaiOTCH Apyr ot Apyra no KapnoTHny (pnc. 5). 

Cpe^n Berberidaceae BCTpeuaiOTCH ahhjiohabi, pence — TeTpanjioHABi;. 
oSHapynceHBi pa3HBie ocHOBHBie uncjia xpomocom (x=6, 7,8,10,14!); b Kapno- 
THHaX BBIHBJieHBI CHyTHHHHBie XpOMOCOMBI H XpOMOCOMBI C BTOpHHHBIMH Hepe- 
THHCKaMH. Poabi Berberidaceae oueHB pa 3 jmuaiOTCH pa3MepoM xpomocom,. 
caMBie MejiKne xpomocombi y Berberis n Mahonia (3.4—1.8 mkm), caMBie 
KpynHBie — y Bongardia (16.7—11.1 mkm). CnyTHHUHBie xpomocombi houtH’ 
BcerAa aKpon;eHTpHuecKHe h cnyTHHK y Bcex bhaob Berberidaceae oahoto rana 
(TOUeUHBIH, MaJieHBKHH). 

Ha ocHOBe KapHOJiornuecKHx a^hhbix mbi cunTaeM, hto ot npeAKO- 
boh $opMBi Pro—Berberidaceae 6epyT Hauajio Tpn BeTBH pa3BHTHH 
(pnc. 5): 

1) x=10; xpomocombi MejiKne, cySMeTapeHTpHuecKne h cy6Tejion;eHTpH- 
necKne ( Nandina ). 

2) x = 14! 7; xpomocombi Mejrane ncpeAHero pa3Mepa, b KapnoTHnax npeo6- 
JiaAaiOT MeTapeHTpsHecKne xpomocombi; oSHapynceHBi xpomocombi c BTopnu- 
hbimh nepeTHJKKaMH (Berberis, Mahonia, Ranzania). 

3) x=6, 8; xpomocombi KpynHBie (Mejrane tojibko y Jeffersonia); b KapnoTH- 
nax npeoSjiaAaiOT cy6MeTan;eHTpHuecKHe n aKpoijeHTpHuecKHe xpomocombi 
( peAKo BCTpenaiOTcn cySTejiopeHTpHuecKHe xpomocombi — Podophyllum 
Diphylleia, Caulophyllum robustum); oSHapynceHBi KaK cnyTHHUHBie xpoMo- 
COMBI, TaK H XpOMOCOMBI CO BTOpHHHBIMH HepeTHHCKaMH (oCTaJIBHBie pOAK 1 
TpaBHHHCTBix Berberidaceae ). 

nojiyneHHBie KapHOJiornuecKHe AanHBie HOATBepncAaiOT TOUKy 3peHHa 
0 BBiAeneHHH ceM. Nandinaceae ) (Hutchinson, 1959; TaxTaAncHH, 
1970a). 

Poa Ranzania no Kapnorany Sjrance k Berberis n Mahonia, ueM k ocTajiB- 
hbim TpaBHHHCTBiM 6ap6apncoBBiM, UTO cooTBeTCTByeT bbiboa^m EyxxaiiMa 
(Buchheim, 1964). Berberis, Ranzania n Mahonia cxoahbi no Mop$ojiornn 

XpOMOCOM, HO pa3JIHUaiOTCH OCHOBHBIM XpOMOCOMHBIM HHCJIOM. OcHOBHOe 

hhcjio xpoMocoM Berberis n Mahonia x=14 (x=7?), BeponTHo, nojiyueHo 
nyTeM yABoeHnn xpoMocoMHoro uncjia b xpomocomhom HaSope Tnna Ranzania 
(x=7). no a&hhbim Kapnojiornn Bee TpaBHHHCTBie Berberidaceae, KpoMe 
Ranzania, npeACTaBJinioT caMocTOHTejiBHyio BeTBB pa3BHTnn, o6o3HaneHHyio 
BpoBnneM (Browicz, 1973) KaK Podophyllaceae. BHyTpn stoh rpynnBi Berberi¬ 
daceae mojkho npeACTaBHTB sbojiioahio KapnoTnna. CxeMa bo3MOhchoh KapnoTH- 
nnnecKon sboAioahh ceM. Berberidaceae s. 1. nocTpoeHa c yneTOM Bcero komh- 
jieKca Mop^ojiornnecKnx npn3HaK0B (pnc. 5). 

BepOHTHO, CaMBIM npHMHTHBHBIM KapHOTHHOM oSjiaAaiOT AHIIJIOHAHBie 
bhabi Leontice (x=8; xpomocombi AJiHHHBie, MeTaAeHTpnnecKne, cySMeTa- 
AeHTpnnecKne n aKpopeHTpHuecKne). CpeAn aKpopeHTpHuecKHx xpomocom 
BBIHBJ ieHBI cnyTHHUHBie xpomocombi. Ot xpoMocoMHoro Ha6opa THHa L. leon -- 
topetalum sbojiioahh tajia, no-BHAHMOMy, b A^yx ochobhbix HanpaBjieHHnx: 
a) HOHBJieHne b KapnoTnne xpomocom co btophhhbimh nepeTnnraaMH npn 
coxpaHeHHH Toro nee ochobhoto uncjia xpomocom (x=8); HesHaunTeJiBHoe* 
yMeHBmeHHe CTeneHH acHMMeTpnn xpomocom; BBIHBJieHBI tojibko ahhjiohabi — 
Gymnospermium; 6) HOHBJieHne b KapnoTnne cy6Tejion;eHTpHuecKOH napBf 
xpoMocoM n yBejraueHHe CTeneHH acHMMeTpnn otacjibhbix xpomocom HaSopa 
npn coxpaHeHHH cnyTHHUHBix xpomocom h toto nee ochobhoto uncjia (x=8) f 
oSHapynceHBi tojibko AnnjioHAHBie bhabi — Caulophyllum . 
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B npHBe^eHHOH HaMH cxeMe AaiOTcn flee KapnorpaMMBi Caulophyllum 
robustum, Tan Kan HeB03M0>KH0 ycTaHOBHTB, KaKan 03 hhx HBJiaeTCH thhhh- 
hoh ajih Aamioro BH^a Caulophyllum (pnc. 5). 

^ajiBHemnan 3bojiioi];hh xpoMocoMHoro Ha6opa rana C . robustum (Kapno- 
thh, b kotopom BHHBjieHa cySTejioijeHTpHHecKaH napa xpomocom — Kawano, 
Ihara, 1967) Morna npnBecra k B03HHKHOBeHHio xpoMocoMHoro HaSopa rana 
Podophyllum — Diphylleia (noHBJieHne A^yx nap cy6Tejion;eHTpHHecKHX xpoMO- 
■com n BTopnHHHx neperanceK, yMeHtmeHse ocHOBHoro nncjia — x=6). 
He HCKjnoneHa bo3MO>khoctb, hto Kapnoran Podophyllum — Diphylleia bo3hhk 
He3aBHCHMO ot ocTajiBHBix poaob TpaBHHHCTHx B erberidaceae s. 1. h npeACTaB- 
jiaeT co6oh caMOCTOHTejiBHyio neTBepTyio jihhheo pa3BHraa. C Apyron ctopohbe, 
yMeHBmeHne pa3Mepa xpomocom h ocHOBHoro nncjia (x=6), a TamKe noHBjie- 
Hne Tpex nap cnyraHHHBix xpomocom b xpomocomhom Ha6ope Tnna C . robustum 
(6ojiee CHMMeTpnnHBin Kapnoran — Kuroki, 1965), Bepoarao, AaeT xpomocom- 
hbih Ha6op Tnna Jeffersonia . 

Tan Kan KapnoTnn Caulophyllum H3yneH HeAOCTaTOHHo, Bonpoc o B3a- 
HMOOTHomeHHHX Me>KAy poAaMH Caulophyllum, Podophyllum n Diphylleia, 
Jeffersonia ocTaeTcn HepemeHHBiM. CneAyeT noA^epKHyTB, hto no KapnoJio- 
rnnecKHM asihhbim Caulophyllum AaJiBme otctoht ot Leontice, neM Gymno¬ 
spermium . 

KapnojiornnecKH 6 jih3Khmh poAaMH hbjihiotch Bongardia n Epimedium 
(oAHHaKOBoe ocHOBHoe hhcjio, BTopnnHBie nepera?KKH b6jih3h AenrpoMepBi). 
OAHano KapnoTnn Epimedium 6ojiee CHMMeTpnnHBin, b HeM, KpoMe anpo- 
AeHTpnnecKnx xpomocom, o6Hapy>KeHBi cy6MeTan;eHTpHHecKHe, nocneAHne 
OTcyTCTByioT b KapnoTnne Bongardia . KpoMe Toro, xpomocombi Epimedium 
MeHBme no pa3Mepy. Xpomocomhbih Ha6op thhob Bongardia n Epimedium 
Mor o6pa30BaTBcn nyTeM xpomocomhbix nepecTpoen BHyTpn KapnoTnna 
Gymnospermium npn yMeHBmeHnn ero ocHOBHoro nncjia xpomocom. no HameMy 
MHeHHio, bbojiioahohho 6ojiee npoABHHyTBiM no cpaBHeHnio c xpomocomhbimh 
HaSopaMH thhob Bongardia n Epimedium HBJiaeTCH Kapnoran Achlys, xa- 
paKTepn3yion];HHcn x=6, Sojibhihm hhcjiom MeTaiieHTpHnecKHX xpomocom 
npn coxpaHeHHH oahoh xpomocomhoh napBi co btophhhoh nepera>KKOH. 

Ha ocHOBe KapnojiornnecKnx AaHHBixMop (Moore, 1963) BBicKa3aji npeAno- 
jio>KeHne o poACTBeHHBix cbh3hx Me?KAy poAaMH Epimedium, Ranzania 
n Caulophyllum . JJjih BBincHeHnn 3Toro Bonpoca oh ncnojiB30BaJi b ochobhom 
AaHHBie JlaHrne (Langlet, 1928) n Mhhhh (Miyaji, 1930). Abtop cnnTaeT, 
hto Kapnoran Epimedium HBJineTCH hcxoahbim, ot Koraporo, Beponrao, 
nocpeACTBOM HenpaBHJiBHBix a^bhuh (misdivisions) npoH3omjra xpomocom- 
HBie HaSopBi rana Ranzania n Caulophyllum . no MHeHHio Mopa, npeAnonceH- 
Han hm cxeMa cornacyeTcn c reorpa^nnecKHM pacnpocTpaHeHneM arax poaob. 
Bbiboabi Mopa oraocnTejiBHo nyra 3bojiioii;hh Kapnorana (Ha npnMepe poaob 
Epimedium, Ranzania n Caulophyllum) nporaBopenaT KaK AaHHBiM Mhhhh, 
TaK H HaiHHM BBIBOAaM. 
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EoTaimuecKHH HHCTHTyT IIojiyueHO 27 X 1978.. 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpaA* 


SUMMARY 

The description of karyotypes of six species from the family Berberidaceae is presented. 
The karyotype of Epimedium pinnatum Fisch., described for the first time, is characterized 
by the somatic number 2n=12 and by the presence of a secondary constriction in the se¬ 
cond largest pair of chromosomes. The karyological characters of E. grandiflorum are very 
close to that of E. pinnatum. The karyotypes of Podophyllum peltatum L., P. hexandrum 
Royle and P. emodi Wall, have the same somatic number 2n=12; karyotypes of P. he¬ 
xandrum and P. emodi do not differ. They differ from karyotype of P. peltatum by the pre¬ 
sence and position of secondary constrictions on chromosomes. The chromosome set (num¬ 
ber) of Leontice ewersmannii Bunge, studied in plants collected in Turkmenia (Kara-Kala) 
does not correspond to the typical karyotype of L . ewersmannii described earlier (Ko¬ 
senko, 19776). The table of phyletic relations within the family Berberidaceae s. 1. based 
on karyological data, is given. Possible evolution of the karyotype within the family 
in question is examined. 
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3HAHEHHE HEKOTOPLIX HJJEll E. H. rOPO^KOBA 
B HCCJIEAOBAHHHX JIECOTYHAPOBblX PEJJKOJIECHH 
(K 90-JieTMK) CO ffHH pOJKfleHHH) 

B. N. N O R I N. THE IMPORTANCE OF SOME IDEAS BY B. N. GORODKOV IN STUDIE 
OF FOREST-TUNDRA OPEN WOODLANDS (TOWARDS HIS 90TH BIRTH ANNIVERSARY) 

Ha ocHOBe HAen B. H. TopoAKOBa o KOMiuiencHOM CTpoemra KpamieceBepHHx peAKOJie- 
chh aHajiH3HpyeTCH <$HTon;eHOTnHecKaH CTpyKTypa jmcTBeHHHHHLix peAKOJiecHH h peAHH 
caMoro ceBepHoro b MHpe jiecHoro MaccHBa Apti-Mac (TanMLip). 

2 <$eBpajiH 1980 r. ncnojiHaeTCH 90 neT co a.hh pomAeHHH ochobohojio>k- 
HHKa OTeHecTBeHHoro h MnpoBoro TyHApoBeAeHHH Eopnca HnnojiaeBSHa To- 
poAKOBa. OSjiacTB ero HayHHBix HHTepecoB nan SoTaHHKa h reorpa$a SBiJia 
oneHB mnpoKOH, a ocTaBjieHHoe hm HayHHoe HacJieAne — oSmnpHBiM (cm.: JlaB- 
peHKo, ConaBa, 1946; Thxomhpob, 1954). B stom HacJieAHH oc,o6oe MecTo 
3aHHMaiOT pa6oTBi, nocBHin;eHHBie pacTHTejiBHOCTH npeATyHApoBBix peAKOJie- 
chh h npoSneMe 6e3JiecHH TyHApBi. 

B CTaTBe mbi He CTaBHM 3 aAany paccMOTpeTB ocHOBHBie B033peHHH B. H. To- 
poAKOBa Ha npnpoAy npeATyHApoBBix JiecoB h peAKOJiecnn h TeM 6 ojiee Ha npo 6 - 
jieMy 6e3JiecHH TyHApBi, Tan nan ohh AOCTaTOHHo H 3 BecTHBi He tojibko nccjieAO- 
BaTejiHM, 3aHHMaioii];HMCH H 3 yHeHneM ceBepHoro npeAeJia ApeBecHHX nopoA, 
ho h 6 ojiee mnpoKOMy Kpyry SoTaHHKOB. Hama 3 aAana — oSpaTHTB BHHMa- 
,HHe Ha HeKOTopne, ao chx nop He oScymAaBHraecn HAen B. H. TopoAKOBa 
06 H3yneHHH JiecoTyHApoBBix peAKOJiecnH, BBicKa3aHHBie hm bckojib3b, ho- 
nyrao npn paccMOTpeHnn Apyrnx BonpocoB TyHApoBeAensn, n nonBiTaTBCH 
pa3BepHyTB 3th HAen h HJiJnocTpnpoBaTB hx nojiyneHHHM hbmh MaTepnajiOM. 

Em;e b 1929 r. B. H. TopoAKOB, o6cymAaa npoSjieMy 6e3JiecHH TyHApH, 
OTMenaji, hto npe3BHHaHH0 pa3pemeHHBie Ha ceBepHOM npeAejie ApesecHBie 
HacamAeHHH «oco6emio jhoSohbithbi KaK nepexoABi MemAy JiecHBiMH <$opMa- 
Ahhmh JiecHOH 3ohbi h 6e3JiecHHMH TyHApaMH. . . IlepexoAHBie accoAHaAHH, 
npeACTaBJiniOT oco6emn>iH rnnepec rjui 6oTaHHKa n reorpa$a» (ropoAKOB 
1929; c. 225). Ta me mbicjib BBicKa3BiBajiacB hm hcckojibko no3AHee b ero 

mnpOKO H3BeCTH0H pa6oTe «P aCTHTejIBHOCTB TyHApOBOH 30HBI CGGP», B KOTO- 
pon oh nncaji: «B BBicmen cTeneHH jho6ohbithbi pacTHTejiBHBie accoAnaipra 
lomHoro npeAeJia TyHApOBOH 30 hh, rAe OHa nocTeneHHO nepexoAHT b jiecHyio. 
Hsynan hx, mbi hoaohaom k pa3pemeHHio KopeHHHx BonpocoB reHe3Hca 
TyHAp h TeM caMBiM k npeACTaBJieHHio o hx xapaKTepHHx oco6eHHOCTnx, 
oTjraHaiomHx TyHAp bi ot APyrnx thhob pacTHTejiBH0CTH» (ropoAKOB, 1935; 
c. 51). 

JJjih Toro hto6bi TOHHee npeACTaBHTB HAen B. H. TopoAKOBa, mm a^A^m 
enje A®e AHTaTM H3 ero pa6oT, b kotophx HecnojiBKo nponcHaeTCH coAepmaHHe 
npHBeA^HHBix BBime BBiAepmen. PaccMaTpHBan CTpoeHne peAKocTOHHHX 
JiecoB Ha BocTOHHoeBponencKOM CeBepe h CeBepe 3anaAHOH Ch6hph, oh nncaji: 
«B moxobbix ejiBHHKax 6 jih 3 ceBepHoro hx npeAeJia oShkhobchho HaSjiioAa- 
iotch M033HHH0 BKpanjieHHBie 6e3JiecHBie ynacTKH, 3apacTaiom;He KycTapHH- 
kom. . . Ohh npeACTaBJiniOT 3manmu nycmapnunoeou moxogou myndpu (nyp- 
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chb Ham. — E . H .), h njiom;a,n;B hx Bee 6ojiee h 6ojiee pacmspaeTca k ceBepy, 
Mem^y TeM nan ynacTKH Jieca BBina^aiOT)) (ropo,u;KOB, 1935; c. 38,39). Hem;e: 
«CeBepHi>ie pe^KOJiecBH . . . othochtch jihihb n jiecaM (npu docmamonuoM 
eAUHHuu dpeeecuoeo apyca ua Huxame apycu ) uau k noMUJiencaM Jieca, TyH,u;pBi, 
6ojioTa, KycTapHHKOB h np. (nypcHB Ham. — E . H.)» (ropo,u;KOB, 1938; 
c. 152). 

CKa3aHHoe CBH^eTejiBCTByeT o tom, hto B. H. ropo,u;KOB npe^CTaBJiaji 
CMeHy JiecHoro Tnna pacTHTejiBHOCTH TyH^poBHM npn nepexo^e oahoh 30hbi 
b Apyryio He Kan BHe3anHoe B03HHKH0BeHne hojihoctbio c^opMnpoBaHHBix 
TyH^poBBix coo6m;ecTB cpe^n JiecHBix $HT0ii;eH030B (hjih HaoSopoT), a KaK 
nocTeneHHoe hx ^opMspoBaHne. BHanajie B03HHKai0T jihihb « 3 anaTKH», 
$parMeHTBi TyH,u;poBBix coo6m;ecTB, KOTopBie no Mepe npoftBHmeHHH k ceBepy 
Bee 6onee pacnrapniOTCH. PeftKOJiecBH, KOTopne b 6ojiee k»khbix panoHax 
npe^CTaBJiaiOT co6oh jiecHBie coo6m;ecTBa (xoth h pa3pememiBie, ho Bee 
me coo6m;ecTBa), b 6onee ceBepHBix panoHax CTaHOBHTCH yme KOMnjieKcaMH 
JieCHBIX $HT0Ii;eH030B C <$HT0Ii;eH03aMH HeJieCHBIX THHOB paCTHTeJIBHOCTH, 

b tom HHCJie TyH^poBoro. Banmoe 3HaneHHe b TaKnx npeBpameHHHX npHHaAJie- 
>kht cTeneHH B03,u;eHCTBHH ApeBecHBix nopofl Ha Hnnorae apycBi peAKOjiecHH — 
npn AOCTaTOHHOM hx bjihhhhh pe,u;KOjiecBH hbjihiotch jicchbimh coo6m;ecTBaMH y 
a npn ocjiaSjieHHH bjihhhhh ApeBecHoro npyca cthhoehtch KOMnjieKcaMH 
coo6m;ecTB. TaKHM o6pa30M, no B. H. TopoftKOBy, ceBepHBie pe^KOJiecBH 
MoryT 6bitb cjio>khbim o6pa30BaHneM H3 coo6m;ecTB pn^a thhob pacTHTejiB- 
hocth. B. H. ropo^KOB BH^eji cyTB 3Toro HBJieHHH, ho nan 6oTaHHKO-reorpa<|> 
oh He 3aHHMajiCH ero H3yneHHeM, noaTOMy ero BBicKa3BiBaHHH, npHBe^eHHBie 
HaMH BBime, TaK h ocTajincB Hepa3BepHyTBiMH. O^naKo 3HaneHHe ^amiBix 
H^en b BBicmen CTeneHH BamHo He tojibko ajih H03HaHHH npe^TyH^poBBix 
pe^KOJieCHH, HO H ftJIH pa3BHTHH o6np[X TeOpeTHHeCKHX HOJIOmeHHH TyH^pOBe- 
,n;eHHH. 

HMeioiijHHCH y Hac MaTepnaji, nojiynemiBiH npn CTaipmHapHBix HccjieAOBa- 
hhhx JiecoTyH^poBBix peftKOJiecHH Ha ceBepo-BOCTOKe eBponencKon nacTH 
CCCP h Ha n-OBe TanMBip, H03B0JineT paccMOTpeTB HBJieHne nepexo^a pe^KO- 
jiecHH b TyH^pBi (hjih HaoSopoT) 6ojiee AeTajiBHo. 3,u;ecB mbi npEBe^eM jihihb 
, n;aHHBie no TanMBipy, TaK KaK no BOCTOHHoeBponencKOMy CeBepy yme HMe- 
iotch ny6jiHKan;HH (HrHaTeHKO, HopnH, 1973; HopnH, 1979), KOTopBie MoryT 

CJiyJKHTB AOHOJIHHTejIBHOH HJIJIIOCTpaiJHeH K BBICKa3BIBaeMBIM HaMH ftajiee 
3aKJIIOHeHHHM. 

IIpocjieAHM npocTpaHCTBeHHyio CMeHy pe^KOJiecHH TyH^paMH Ha npnMepe 
pacTHTejiBHoro nonpoBa yponniija ApBi-Mac (h-ob TanMBip), npe^CTaBJiHio- 
njero co6oh caMBin ceBepm>iH b Mnpe MaccHB pe^KOJiecHH, o6pa30BaHHBin 
o^hoh APBBecHOH nopoftOH Larix gmelinii (Rupr.) Rupr. Ilpn onncaHHH xa- 
paKTepH3yeMBix HaMH ^ajiee pe^KOJiecHH h pe^HH bbiabjihjihcb no cocTaBy 
H CTpoeHHK) HHJKHHX HpyCOB, (KyCTapHHKOBOTO, TpaBHHO-KyCTapHHHKOBOrO 
h JinmaHHHKOBO-MoxoBoro) MHKporpynnnpoBKH (flpomeHKO, 1931, 1961), 
KOTopBie Ha njiaHax npoSHBix njiomaftOK oKOHTypeHBi nyHKTnpoM (pnc. 1—5). 
0 paHre sthx MHKporpynnnpoBOK b Kam^OM KOHKpeTHOM cjiyuae mh 6y,u;eM 
^ejiaTB 3aKjnoneHHe nocjie aHajiH3a hx $HTon;eHOTHHecKoro cjiomeHHH. Ha pH- 
cyHKax-njiaHax BOKpyr Kam^oro ^epeBa o6o3HaneHO ero $HToreHHoe nojie 
(YpaHOB, 1965), t. e. to npocTpaHCTBO, b npe^ejiax KOToporo ,n;epeBO 0Ka3Bi- 
BaeT njeHOTHHecKoe BjiHHHne Ha APyrne pacTeHHH. Pa3MepBi $HToreHHBix 
HOJien B flaHHBIX yCJIOBHHX HCCJie^OBaJIHCB B. A. JJeMBHHOBBIM (1978), KOTOpBIH 
ycTaHOBHji, hto b pe^KOJiecBHX h pe^HHax ApBi-Maca jiHCTBeHHHn;a 0 Ka 3 HBaeT 
HjeHOTHHecKoe BjiHHHne Ha pacTeHHH hhjkhhx npycoB b pa^nyce 3 — 4 m ot CTBOJia. 
CoBepmeHHo oneBH^Ho, hto <$HToreHHBie hojih He npe^CTaBjmiOT co6oh H^eaJiB- 
hbix KpyroB, KaK 3to H3o6pameHo Ha pncyHKax, HMeiOT cjiomHyio Komjmrypa- 
h;hio b 3aBHCHM0CTH ot <$opMBi KpoHBi ^epeBa h $opMBi pacnpocTpaHeHHH ero> 
KopHeBOH cncTeMBi. O^HaKo Hamnx o6m;HX bbibo^ob Tanan H£eajiH 3 ai(ftH 
$opMBi $HToreHHoro hojih BnojiHe ,u;onycTHMa, TaK KaK 3HaneHHe npn stom 
HMeiOT b ochobhom ero pa3MepBi. B Ta6jiHii;ax mbi ,a;aeM He hojihbih bh^oboh 
cocTaB MHKporpynnnpoBOK, a tojibko njiomaftn Bcex hx CHHy3HH, Ha3BiBan: 
HOCJie^HHe HO ^OMHHHpyiOmHM B HHX paCTeHHHM. HpH 3TOM MBI HCXOflHM 
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H 3 Toro, hto b pacTHTejitHBix rpynnHpoBKax cymecTBeHHoe <$HToii;eHOTH- 
necKoe 3HaneHHe HMeiOT He cjia 6 o npe^CTaBJieHHBie bh^bi, a bhabi, b toh hjih 
ihoh CTeneHH ^oMHHnpyiomHe, o 6 pa 3 yion];He CHHy 3 HH. KpoMe Toro, paHee 
HaMH 6bijio noKa 3 aHo (HopnH, 1974), hto $HTon;eH03 npe^CTaBjiaeT co6oh 

CHCTeMy HMeHHO CHHy3HH, a He OT^ejIBHBIX paCTeHHH. 

IIpejKfle neM nepexo^HTB k aHajiH3y $aKTHHecKoro MaTepnajia, h3jiohuim 
KpaTKO HenoTopBie TeopeTHHecnne npe^nocBijiKH, ,n;eTajiBHoe o6ocHOBamie 
TtoTopBix ,u;aHO HaMH paHee (HopnH, 1979). 

PaCTHTeJIBHHM C006m;eCTB0M ($HT0I];eH030M) MBI CHHTaeM IjeHOTHHeCKH 
oSycjiOBJieHHyio rpynnnpoBKy paCTeHHH, b KOTopon cocTaB h cooTHomeHne 
o6hjihh (Macc, KOJinnecTBa oco6en) paCTeHHH b toh hjih hhoh Mepe peryjrapy- 
iotch KOHKypeHijHeH h cpe^ooSpasoBaHHeM 3,u;H<|)HKaTopHOH CHHy3HH, o6pa3yio- 
m;eH b onpeAejieHHOH aMHJiHTy^e SKOJiorHnecKHX ycjiOBHH onpe^ejieHHBiH 
Ha6op HOJIOJKHTeJIBHO CBH3aHHHX C HeH HO^HHHeHHBIX CHHy3HH. 

Hcxoftfl H3 HeHOTHHecKOH cymHOCTH pacTHTejiBHoro coo6in;ecTBa, mo>kho 
CKa3aTB, hto cocTaB h CTpoeHne nocjie^Hero onpe^ejiHiOTCH 3,u;H<|)HKaTopoM 
(SftH^HKaTOpHOH CHHy3Hen) Ha OCHOBe Ha6opa CHHy3HH, JIHMHTHpOBaHHOrO 
3K0JI0rHHeCKHMH yCJIOBHHMH MeCT006nTaHHH. Onpe^eJIHIOIHHH BH ft CBH3H 
KOMHOHeHTOB coo6m;ecTBa — cpeftoo6pa30BaHHe h KOHKypeHipiH ero 3ftH<|)HKa- 
Topa. Cpeftoo6pa30BaHHe HepeftKo oxBaTBiBaeT npocTpaHCTBo, 6ojiee ninpoKoe, 
neM nojie KOHKypeHijHH aAH^HKaTopa, t. e. pacnpocTpamieTCH Ha coceftHne 
coo6m;ecTBa. Tanoe cpeftoo6pa30BaHHe MonceT 6bitb h ijeHOTHHecKH 3HanHMBiM, 
t. e. 0Ka3BiBaK)iu;HM BjiHHHne Ha cocTaB h CTpoeHne coceftHnx <$HT0ii;eH030B, 
ho 3to 6yfteT y me Me>Kii;eH03Hoe B3aHMOftencTBHe, BjiHHHne oftHoro coo6m;ecTBa 
b n;ejiOM Ha ftpyroe 6e3 ynacran KOHKypeHijHH, HBJinioifteHCH ochobhhm 
cbohctbom coo6m;ecTBa. B cjiynanx, norfta b rpynnnpoBKe HMeeTCH ijeHOTH- 
necKHH ot6op paCTeHHH, ho 3ftH(|)HKaTop npeftCTaBjieH oftHon oco6bio hjih 
HeSojiBmoH rpynnoH oco6en, 3Ta rpynnHpoBKa 6yfteT <$parMeHTOM coo6m;ecTBa. 

B KOMnjieKce <$HTon;eH030B (hjih <$parMeHTOB <$HT0ii;eH030B, hjih CHHy3Hn) 
e^HHoro 3ftH<|)HKaTopa HeT, ho HMeeTCH ijeHOTHHecKoe B3aHMOfteHCTBHe coceft- 
HHX $HT0I];eH030B ($parMeHTOB $HT0n;eH030B, CHHy3HH) Hepe3 H3MeHeHHe 
hmh cpeftBi, t. e. Tanoe B3aHMOftencTBHe, norfta oftHH h 3 <$HTon;eH030B (hjih 
06 a B3aHMHo) OKa3BiBaeT BjiHHHne Ha cocTaB ftpyroro. Bo3mo>khbi cjiynan, 
KOTfta HMeiOTCH IjeHOTHHeCKH 3HaHHMBie KOHKypeHTHBie B3aHMOBJIHHHHH 
paCTeHHH pa3HBix $HT0n;eH030B h ocoSeHHO <$parMeHTOB pa3HBix <$HTon;eH030B, 
ho BCJie^CTBHe Toro, hto paCTeHHH Kancftoro <$parMeHTa HCHBiTBiBaiOT HanSojiB- 
mee B03fteHCTBHe CBoero 3ftH<|)HKaTopa, ohh othochtch k caMocTOHTejiBHBiM 
rpynnnpoBKaM, o6pa3yK)m;HM coBMecTHO KOMnjieKC. 

B Ta6ji. 1 h Ha pnc. 1 npnBOftHTCH cxpoeHne JiHCTBemiHHHoro peftKOJiecBH 
c ^obojibho bbicokoh coMKHyTocTBio ftpeBecHoro Hpyca. B 3tom peftKOJiecBe 
b I—VI rpynnnpoBKax <$HToreHHBie nojin JiHCTBeHHHu; CMBinaacB o6pa3yiOT 
e^HHoe neHOTHHecKoe nojie — ftpeBecHHH npyc HBjmeTCH b hhx 3ftH<|)HKaTO- 
poM. no cocTaBy h CTpoeHHio 3th MHKporpynnnpoBKH oneHB 6jih3Kh, jihihb 
HecKOJiBKo pa3JiHHaacB no coMKHyTOCTH SaryjiBHHKOBoro npyca, no ftojie 
ynaCTHH B MOXOBO-JIHHiaHHHKOBOM HOKpOBe ero OCHOBHBIX ^OMHHaHTOB — BH- 
,o;ob po,n;a Dicranum h Ptilidium ciliare, a Taione no ynacraio JinmanHEKOB. 
B n;ejioM ohh npe^CTaBjiHiOT co6oh $parMeHTBi e^HHoro $HT0ii;eH03a — jihct- 
b eHHHHHOro pe^KOJiecBH SaryjiBHHKOBoro ^HKpaHOBO-nTHJiHAneBoro c jinmaHHH- 
KaMH. Ot 3thx MHKporpynnHpoBOK — $parMeHTOB yna3aHHoro $HTon;eH03a — 
pe3Ko OTJinnaiOTCH KOHTypBi VII — IX, h npe^e Bcero TeM, hto bhhx OTcyTCT- 
ByeT flpeBecHBiH npyc. Ohh OTjinnaiOTCH TaK>ne pe3KHM na^eHneM ^ojih 6a- 
ryjiBHHKa h 3HanHTejiBHBiM yBejinneHneM KOJinnecTBa Betula exilis b KycTapHH- 
kobom npyce. OnToreHHBie hojih jihctb eHHHH; H3 coce^HHX rpynnnpoBOK 
He 3axBaTBiBaiOT sthx rpynnnpoBOK — jiHCTBeHHHn;a He HBJineTCH ^ecB 
3,n;H$HKaTopoM, xoth 0T,n;ejiBHBie ee Kopmi npoHHKaiOT b ^aHHBie rpynnnpoBKH 
h KOHKypnpyiOT c kophhmh HenoTopBix paCTeHHH. OcHOBHoe SAH^Hi^Hpyiomee 
BJIHHHHe Ha 3TH rpyHHHpOBKH OKa3BIBaeT, BepOHTHO, HX TJiaBHHH KOMHOHeHT 
Betula exilis , HMeionjan oneHB BHConoe npoeKTHBHoe noKpBiTHe, xoth He- 
COMHeHHO, HTO OKpy>KaiOII];He JIHCTBeHHHHHBie $HT0n;eH03H TaKJKe OKa3BIBaiOT 
H3BecTHoe cpe,n;onpeo6pa3yioiii;ee B03,n;eHCTBHe Ha npocTpaHCTBo, 3aHHToe 






flaHHHMH KycTapHHKOBBiMH rpymrapoBKaMH (H3MeHeHne CHenmoro 1 h TepMH- 
qeCKOrO pe^KHMOB, pe>KHMa BJia^KHOCTH HOHBBI H AP-)* 9™ KyCTapHHKOBBie 
rpynnnpoBKH b cbh3h co CKa3aHHHM He MoryT CHHTaTBCH nacTHMH oKpyJKaio- 
IIJHX JIHCTBeHHHHHBIX $HT0Ii;eH030B — OHH HBJIHIOTCH CaMOCTOHTeJIBHBIMH 
(|>parMeHTaMH KycTapHHKOBHX (epHHKOBBix) coo6m;ecTB. B ijejioM me ftamioe 
peflKOJiecBe (hcxoah H3 H3Jio>KeHHHx BHine TeopeTHnecKHx npe^nocBuioK) 
HBJiaeTCH KOMnJieKCOM pa3pe>KeHHBix jiecmax jmcTBeHHHHHHx coo6in;ecTB 
H $parMeHTOB TyHftpOBHX epHHKOBBIX $HT0I];eH030B. OaKTHHeCKH me CTpyK- 
Typa bthx pe,n;KOJiecHH enje 6ojiee cjionma. BHyTpn hx jiecHoro 3JieMeHTa 
cymecTByiOT HeSojiBnrae ynacTKH, r^e KOHKypeHTHoe ijeHOTHnecKoe B03,u;eHCT- 
BHe JIHCTBeHHHIJBI HOHTH HCKJHOHeHO (CM., HanpHMep, pHC. 1 KOHTyp IV), 
B CBH3H C qeM 3,U;eCB C03,n;ai0TCH yCJIOBHH ftJIH B03HHKH0BeHHH H CymeCTBOBa- 
HHH OTHOCHTeJIBHO aBTOHOMHBIX CHHy3HH HJIH MHKporpynnnpOBOK — 3anaTK0B 
TyHAPOBBIX HJIH HHBIX $HT0Ii;eH030B. CSopHHMH KOHTypaMH (jieCHBie+TyHftpo- 
BBie 3JieMeHTBl) HBJIHIOTCH KOHTypBI X H XI (pHC. 1, Ta6ji. 1) 3Toro pe^KOJiecBH. 

Ha pnc. 2 h b Ta6ji. 2 AaH npnMep pe^KOJiecBH co 3HanHTejiBHo Sojibihhmh 
HJ ioma.HHMH TyH,n;poBBix ynacTKOB. 3,n;ecB bh^ho xopomee coBnaftemie rpaHnn; 
KOHTypOB, BBl^eJIeHHBIX Ha MeCTHOCTH HO BH3yaJIBHBIM HpH3HaKaM HH2KHHX 
npycoB pe^KOJiecBH, c rpamnjaMH $HToreHHBix nojien rpynn JiHCTBemraii;* 
HaHeceHHBix Ha njiaH b KaMepajiBHBix ycjiOBHHX. JlecHHM 3JieMeHTOM 3Toro 
pe^KOJieCBH HBJIHIOTCH KOHTypBI I,V,VIII,X. OHH OTJIHHaiOTCH OT TyHftpOBOrO 
3JieMeHTa Sojibihhm ynacraeM b noKpoBe bh^ob KycTapHHKOBoro npyca, 
MeHBmen pojibio CHHy3HH TpaBHHO-KycTapHHHKOBoro npyca h CHHy3HH jih- 
maHHHKOB. B 3tom peAKOJiecBe coxpaHneTCH enje SojiBmoe nepeKpuBaHne 
$HToreHHBix nojien jihctb eHHHn; b hx rpynnax, hto H03B0JineT hm 3HanHTejiBHO 
BJIHHTB B HX oSlIjeM IjeHOTHHeCKOM HOJie Ha COCTaB HH2KHHX HpyCOB. OftHaKO 
BHe rpynn jihctb eHHHn; cynjecTByiOT yme xopomo BBipancemiBie TyH^poBBie 
ynacTKH c tocho^ctbom cpe,n;H ijBeTKOBBix Carex ensifolia ssp. arctisibirica 
h Cassiope tetragona. JlecHOH 3JieMeHT stoh <$htoxopbi, npe^CTaBJieHHBin 
(JjpameHTaMH <$HTon;eH030B jihctb eHHHijH, nepe3 H3MeHeHne HeKOTopHx 
pe?KHMOB cpe^Bi BOs^eficTByeT Ha TyH^poBBie rpynnnpoBKH «hojihh», oftHaKo 
nocjie^HHe, HaxoftHCB BHe $HToreHHHX nojien ji hctb eHHHip>i, hbjihiotch 
C aMOCTOHTeJIBHBIMH, HO HaCTOJIBKO, HaCKOJIBKO HBJIHIOTCH CaMOCTOHTeJIBHBIMH 
b KOMHJieKce 3jieMeHTBi, HaxoAHmnecH b no^HHHeHHH y BeAymero 3JieMeHTa. 
OparMeHTBi JiecHBix $HTon;eH030B stoto KOMHJieKca, BepoHTHO, othochtch 
k oahoh accoijHaijHH, HecMOTpn Ha HeKOTopoe pasjinnne b cooTHomeHHH 
njiomaflen hx CHHy3HH. TyH^poBHe KOHTypH, ecjin cy,u;HTB no Aa hhhm Ta6ji. 2 V 
Ka3ajiocB 6 bi, TaK^Ke ^ojijkhbi 6bitb OTHeceHBi k oahoh accoijHaipiH, ho ho HMeio- 
hjhmch MaTepnajiaM HeB03M0>KH0 peniHTB, HBjineTcn jih nam^hm KOHTyp 
$HT0ii;eH030M hjih me oh npe^CTaBJineT co6oh b cboio onepe^B KOMHJieKC 
TyH^poBHx $HTon;eH030B (hjih hx <$parMeHTOB). Tanne 3aKjnoneHHH MoryT 
6 bitb nojiyneHBi tojibko b pe3yjiBTaTe aHajiH3a BHyTpeHHen CTpyKTypBi ,a;aH- 
HBIX TyHftPOBBIX rpyHHHpOBOK. 

Ein;e SojiBinee pa3pe>KHBaHHe flpeBecHoro npyca b pe^KOJiecBnx Be^eT' 
k ftaJiBHenmeMy ocjiaSjieHHio ero bjihhhhh Ha HHJKHne npycBi. Ha pnc. 3 
h b Ta6ji. 3 npeftCTaBJieHa $HTOXopa jiHCTBeHHHHHoro pe^KOJiecBH, b jiecHOM 
3JieMeHTe kotopoh $HToreHHBie hojih jiHCTBeHHHn; cjia6o nepeKpBiBaiOTCH, 
3HaHHTeJIBH0e npOCTpaHCTBO 3aHHT0 TyH^pOBBIM 3JieMeHT0M H npHCyTCTByeT 
6 ojiothbih n;eHOTHqecKHH 3JieMeHT. OparMeHTBi JiecHBix <J)HTon;eH030B (Ta6ji. 3, 
KOHTypH I, V, VI, X) HO COCTaBy H HJIOma^HM CHHy3HH TpaBHHO-KyCTapHHHKO- 
Boro h MOxoBO-jinmaHHHKOBoro npycoB hohth He orannaiOTCH ot TyH,n;poBBix 

1 H3MeHeHHe CHe>KHoro pe>KHMa b pe^KOJiecbHX Apn-Maca no cpaBHeHnio c otkphthmh 
TyHApaMH xopomo noKa3aHo b pa6oTe H. B. JIoBejmyca (1978). 


Pnc. 1. IIjiaH npo6Hon njiomaflH b 6aryjn»HHKOBOM JiHCTBeHHHnnoM peAKOJiecte. TanMLip,. 

Apn-Mac. IIjiom;aAi> 20X40 m. 

3jjecb h Ha pnc. 2—5: 1 — rpaHnnu MHKporpynnnpOBOK, 2 — npoeKann kpoh jihctb eHHHij h nojio>KeHHH 
nx ctbojiob, 3 — $HToreHHHe hojih jincTBeHHnij. PuMCKue quggpw — HOMepa MHKporpynnnpOBOK; b apo— 
6hx Hucjiumejtb — bhcotb nepeBa (m), 3HaMeHameji / b — nnaMeTp CTBOjia Ha bmcotc 1.3 m (cm). 
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(PuCt 2. IIjiaH hpo6hoh nJiomagH b KaccnonoBo-ocoKOBOM 6aryjn>HHKOBOM jracTBeHHH**- 
hom pegKOJiecte. TaHMHp, Apu-Mac. IIjiomaaB 20X35 m. 




TAEJIHIJA 1 

njiomaflfc CHHy3HH (npoqeirr ot o6m;eH njiomaAH KOHTypa) 
b 6aryjn>HHKOBOM jiHCTBeHHRHHOM peAKOJiecte 


flpyctl H AOMHHaHTbl CHHy3Hli 





Ns KOHTypa 





I 

ii 

ill 

IY 

V 

VI 

YII 

VIII 

IX 

X 

XI 

Kyc t ap h n k o bhh apyc 












Betula exilis Sukacz. 

1 

1 

1 

3 

1 

1 

50 

50 

90 

40 

10 

Ledum decumbens (Ait.) Lodd. ex 

70 

60 

90 

90 

50 

80 

10 

3 

1 

20 

30 

Steud. 











Salix sp. sp. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

10 

10 

TpaBflHO- 

KycTapHHHKOBHH HpyC 












npo eKTHBHC e nonpuTHe 

10 

10 

10 

10 

10 

10 

5 

20 

10 

15 

20' 

Carex ensifolia (Turcz. ex Gorodk.) 

— 

— 

— 

— 

— 

— 

— 

5 

— 

5 

10' 

ssp. arctisibirica Jurtz. 












C. stans Drej. 

— 

— 

— 

— 

— 

— 

— 

10 

— 

5 

— 

Cassiope tetragona (L.) D. Don 

— 

1 

— 

— 

1 

— 

+ 

— 

— 

— 

— 

Vaccinium uliginosum L. ssp. mic- 
rophyllum Lange 

1 

+ 

— 

— 

+, 

+ 


— 

— 

— 

3 

V. vitis-idaea L. var. minus (Lodd.) 

5 

5 

5 

5 

5 

5 

+ 

3 

5 

5 

5 

Worosch. 











MoXOBO-JIIimaHHHKOBHH 












flpyc 












npoeKTHBHoe noKptrrae 

90 

90 

90 

90 

90 

95 

90 

80 

90 

90 

90' 

Aulacomnium turgidum (Wahlenb.) 
Schwaegr. 

10 

10 

10 

1 

+ 

3 

5 

5 

+ 

10 

20' 

Dicranum angustum Lindb., D. con¬ 

20 

20 

40 

30 

50 

30 

30 

30 

40 

20 

15 

gest um Brid. 












Drepanocladus uncinatus (Hedw.) 
Warns t. 


— 

— 

— 

— 

— 

— 

5 

— 

— 

— 

Hylocomium splendens (Hedw.) 

1 

— 

— 

— 

— 

— 

— 

— 

— 

15 

— 

B. S. G. var. alaskanum (Lesq. 
et James) Limpr. 












Ptilidium ciliare (L.) Hampe 

40 

30 

20 

40 

20 

60 

50 

40 

50 

40 

50 

Sphagnum contortum K. F. Schultz 

— 

— 

+ 

— 

— 

1 

1 

— 

+ 

3 

+ 

Tomenthypnum nitens (Hedw.) Loeske 

1 

3 


+ 

+ 

— 

1 

— 

+ 

— 

1 

Cetraria cucullata (Bellardi) 

1 

+ 

1 

1 

+ 

— 

+ 

— 

+ 

— 

+ 

Acb. 












Cladina rangiferina (L.) Nyl. 

3 

5 

5 

10 

10 

+ 

+ 

+ 

— 

— 

1 

C . arbuscula (Wallr.) Hale et 

1 

3 

1 

3 

3 

— 

1 

— 

+ 

— 

— 

W. Culb. 











Cladonia sp. sp. 

15 

20 

10 

5 

5 

+ 

3 

+ 

+ 

— 

1 

Dactylina arctica (Hook.) Nyl. 

+ 

— 

— 

+ 

— 

+ 

— 


+ 

— 

— 


npHMenamie . 3p;ecb h b Ta6ji. 2—5 3HaK njiioc 03HanaeT, hto ruiomaflb chhy3hh MeHbme- 
1%. 3H3K MHHyC — OTCyTCTBHe CHHY3HH. 

TAEJIHU.A 2 


IIjiomaAB CHHy3HH (nponeHT ot o6m;eH njiomaAH KOHTypa) 
b KaccnonoBO-ocoKOBOM 6aryjiLHHKOBOM jiHCTB eHHBHHOM peAKOJiecte 


HpyC H AOMHHaHTbl CHHy3eH 

-7- 

Ns KOHTypa 

I 

V 

VIII 

X 

ii 

ill 

IV 

VI 

VII 

IX 

KycTapHHKOBHH apyc 











Betula exilis 

1 

20 

10 

3 

1 

3 

5 

3 

3 

1 

Ledum decumbens 

15 

10 

20 

10 

+ 

— 

+ 

— 

1 

3 

Salix sp. sp. 

1 

1 

10 

3 

1 

3 


3 

3 

1 

TpaBHHO- 











KycTapHHUKOBtiH apyc 











npoeKTHBHoe noKptiTHe 

5 

5 

15 

10 

25 

10 

20 

30 

25 

30 

Carex ensifolia ssp. arctisibirica 

1 

+ 

— 

5 

10 

3 

5 

15 

10 

15 
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T a 6 ji h n; a 2 (npodojiMeuue) 


\ 

HpyCbl H flOMHHaHTbl CHHy3Hii 

No KOHTypa 

I 

V 

VIII 

X 

II 

ill 

IV 

VI 

VII 

IX 

Cassiope tetragona 

3 


5 


15 

3 

15 

15 

15 

15 

Dryas punctata Juz. 

— 

— 

— 

— 

+ 

— 

+ 

— 

— 

— 

Eriophorum vaginatum L. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Vaccinium uliginosum ssp. micro- 

— 

— 

— 

+ 

+ 

3 

+ 

1 

— 

— 

phyllum 











V. vitis-idaea var. minus 

1 

5 

10 

3 

+ 

+ 

+ 

+ 

+ 

+ 

.MoxOBO-JIHmaHHHKOBHH 











H p y c 











npoeKTHBHoe noKptiTHe 

95 

90 

90 

95 

90 

90 

90 

95 

90 

90 

Aulacomnium turgidum 

50 

50 

40 

50 

10 ! 

60 

20 

30 

20 

20 

Dicranum congestum 

+ 

20 

20 

30 

+ ! 

5 

.5 ! 

3 

10 

15 

Drepanocladus uncinatus 

— • 

— 

— 

— 

+ 

— 

— 

— 

— 

— 

Hylocomium splendens var. alaskanum 

+ 

+ 

— 

— 


+ 

+ 

+ 

— 

— 

Ptilidium ciliare 

40 

20 

15 

15 

40 

20 

30 

40 

40 

30 

Tomenthypnum nitens 

— 

+ 

+ 

— 

10 

— 

5 

— 

+ 

— 

Cetraria cucullata 

3 

— 

3 

+ 

5 

+ 

5 

10 

3 

3 

Cladina rangiferina 

1 

1 

1 


5 

+ 

5 

5 

10 

10 

C. arbuscula 

1 

— 

1 

— 

10 

+ 

5 

1 

1 

10 

Cladonia sp. sp. 

3 

1 

3 

+ 

10 

3 

15 

5 

5 

3 

Dactylina arctica 

+ 

— 

— 


1 

+ 

+ 

+ 

+ 

— 


rpymrapoBOK (KOHTypBi III, VII, IX, XI, IV); 3aMeTHoe pa3jiHHne HaSjnoAaeTCH 
jihihb b KycTapHHKOBOM npyce— Ha TyHApoBBix ynacTKax rocnoACTByeT 
Betula exilis , Tor^a Kan b jiecHBix npeoOjiaAaeT Ledum decumbens (nocjie^HHH 

MH OTHOCHM K KyCTapHHKOBOMy HpyCy B CBH3H C BBinOJIHHeMOH HM ^HOTH- 
HeCKOH POJIBK), aHaJIOrHHHOH POJIH KyCTapHHKOB). B TO >Ke BpeMH HOHTH BCe 
jiecHBie KOHTypBi, Kan h TyHApoBBie, 3aMeTHO OTjmnaiOTCH APyr ot APyra, 
B CBH3H C HeM HpH KJiaCCH^HKaiJHH OHH, BepOHTHO, 6y^yT OTHeceHBI K pa3HBIM 
accoijHaijiiHM. 9to o6ctoht6jibctbo em;e 6ojiee ycjioHmneT KOMnjieKCHyio 
CTpyKTypy a^hhoh <$htoxopbi peAKOJiecBH. 

^ajiBHeninee pa3pe>KHBaHne AP^BecHoro apyca HMeeT cneACTBseM to, hto 
peAKOJiecBH nepexoAHT b peAHHBi, b kotopbix OTAejiBHBie a^P^bbh HaxoAHTCH 
Ha paccTOHHHH 10—30 m APyr 0T APyra h <$HToreHHBie hojih nocjieAHiix h30jih- 
pyiOTCH Tan, hto y>Ke He o6pa3yeTCH o6m;ero n;eHOTHHecKoro nojm HecKOJiBKnx 
AepeBBeB. B pe3yjiBTaTe B03AencTBHe jiHCTBeHHHijBi Ha HHHmne npycBi pacra- 
TejiBHOCTH ocjiaSjiaeTCH em;e 6ojiee. Cnjia btoto bjihhhhh b 3HaHHTejiBHOH 
Mepe 3aBHCHT OT $OpMBI pOCTa JIHCTBeHHHIJBI , (AepeBO, HOJiyCTJiaHHK, 
CTJiaHHK). 

Ilpn bbicoko hoahhtbix KpoHax jincTBeHHnn; B03AencTBHe nx Ha CTpoeHne 
hh>khhx npycoB MHHHMaJiBHoe. YneTBi, npoBeAeHHBie b peAHHe c TaKHMH 
$opMaMH pocTa jiHCTBeHHHH; (pnc. 4, Ta6n. 4), He noKa3ajm cynjecTBeHHoro 
n;eHOTHHecKoro bjihhhhh otacjibhbix AepeBBeB — b6jih3h hhx HeT oco6bix 
pacTHTejiBHHx rpynnnpoBOK, b pHAe cjiynaeB rpaHHijBi Mens Ay TyHApoBBiMH 
paCTHTeJIBHHMH rpymiHpOBKaMH npOXOAHT npHMO HOA KpOHaMH JiHCTBeHHHH;. 
9to CBHAeTejiBCTByeT o tom, hto KopHeBan Komcypempm: JiHCTBeHHHijBi He hbjih- 
eTCH B AaHHBIX yCJIOBHHX IjeHOTHHeCKHM $aKTOpOM, T. e. $aKTOpOM, OKa3BIBaiO- 
hi;hm cymecTBeHHoe BJiHHHne Ha CTpyKTypy pacTHTejiBHBix rpynnHpoBOK. 
JIncTBeHHHn;a 3AecB TepneT 3AH$HKaTopHyio pojib, a TyHApoBBie rpynnnpoBKn 
peryjinpyioTCH ynce APyrnMH n;eH030o6pa30BaTejiHMH. OAHano jiHCTBeHHHija 
KaK KOMHOHeHT paCTHTeJIBHOTO HOKpOBa, HeCOMHeHHO, KOHKypnpyeT C Apy- 
THMH paCTeHHHMH, XOTH 3T0, KaK MBI y?Ke OTMeTHJIH, RJlfl paCTHTejIBHBIX 
rpynnnpoBOK HBjineTCH BJiHHHneM BTopocTeneHHHM, n;eHOTHHecKH HecynjecT- 
BeHHBIM. OHTOreHHBie HOJIH JiHCTBeHHHH;, CXeMHTHHeCKH H3o6pa?KeHHBie 
Ha pnc. 4, no-BHAHMOMy He HMeiOT 3AecB TaKHX pa3MepoB, a orpaHHHHBaiOTCH 
oneHB MajiBiM hoakpohobbim npocTpaHCTBOM hjih Aa>Ke 30hoh HenocpeACTBeHHO 
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Phc. 3. IIjiaH npo6HOH njiomaAH b 6aryjn»HHKOBO-epHHKOBOM jiHCTBeHHHHHOM peAKo- 
jiecte. TaHMHp, Apu-Mac. IIjiomaAB 20X30 m. 


OKOJIO CTBOJIOB. 0 HOCJieAHeM CBHAeTeJIBCTByeT TO, HTO HeKOTOpHe CHHy3HH, 
HanpnMep Vaccinium vitis-idaea, Drepanocladus uncinatus h a p., npeAHOHTH- 
TejitHo pa3BHBaioTCH okojio ctbojiob A^peBBeB. 

Tanne peAHHBi, b cbh3h c TeM hto jiHCTBemraija b hhx oKOHHaTejiBHo TepneT 
poJiB 3AH$HKaTopa (hjih me enje He npno6pejia btoh poJin), npn KJiaccn^HKa- 
IJHOHHBIX HOCTpoeHHHX He MOryT OTHOCHTBCH K peAKOJieCBHM, T. e. K KOMHJieK- 
CaM JieCHHX H TyHApOBHX (HJIH HHHX) $HTOI];eHO?OB, a HBJIHIOTCH b 6ojibihhh- 
CTBe cjiynaeB KOMHJieKcaMH pa3JiHHHBix TyHAp. 

HHan CTpyKTypa pacTHTejiBHoro nonpoBa peAHH co3a&ctch, Kor^a jinCTBeH- 
HHu;a HMeeT $opMy nojiycTJiaHHKa. B Tannx cjiynanx hoa mnpoKo pacnjiacTaH- 
HBEMH KpOHaMH A^peBBeB, npHHHMaiOmHMH KyCTOBHAHyK) $OpMy H HMeiOIAHMH 
6oJIBinoe KOJIHHeCTBO CJia6opa3BHTBIX BepTHKaJIBHHX CTBOJIHKOB, C03Aai0TCH 
pacTHTejiBHBie rpynnnpoBKH, aobojibho pe3K0 OTJiHHaiomnecH ot OKpyncaiomnx 
TyHAP (pnc. 5, Ta6ji. 5, KOHTypBi III, VI). 9th $parMeHTBi JiecHBix coo6m;ecTB, 
b kotophx 3AH$HKaTop npeACTaBJieH oahoh chjibho paspocmencH oco6bio 
jincTBeHHHn;H, 3aHHMaioT b <$HToxopax TaKHX peAHH HeSojiBinyio nJIOmaAb 


3 EoTaHHHecKnft JKypHaji JSfg 11 , 1979 r. 
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Phc. 4. IIjiaH npo6Hon njiomaAH b ayjiHKOMHHeBO-nTHjiHAneBOH jihctb emnroiion pegHHe. 
TaHMHp, Apu-Mac. IIJioiAaAb 20X30 m. 

h npaKTH^ecKH 0Ka3HBai0T oneHb Manoe BJimrane Ha $HTon;eH03bi onpyHcaio- 
npix hx xy hap » b cbh3h c neM AanHbie peAHHbi Bee me aojihchbi paccMaTpn- 
BaxbCH nan KOMHJieKCBi, ho c npeoSjiaAaiomeH pojitio b hhx Ty hap , h otho- 
CHTbCH K TyHApOBOMy THHy paCTHTejIBHOrO HOKpOBa. 

TaKHM o6pa30M, mbi npocneAHJiH nocTeneHHoe B03HHKH0BeHne cpeAH 
$HT0n;eH030B jiecHoro xnna ynacTKOB TyHApoBoii pacTHTejibHocTH — BHanane 
b BHAe OTAejibHHX (JpameHTOB h CHHy3HH, 3aTeM nepexoAHH^nx b hhcto 
TyHApoBHx $HTOxopax b c$opMnpoBaHHBie $HT0ii;eH03Bi. Tanon >Ke nepexoA, 
bo3mo?kho Aa?Ke 6ojiee H0Ka3aTejibHbiH, npocMaTpnBaeTCH Ha btom >Ke MaTe- 
pnajie npn CMeHe TyHApoBtix <$htoxop jiecHbiMn: cymecTBOBamie jramb otabjib- 

HHX A^peBbeB (HHOrAa C npHBH3aHHBIMH K HHM OTABJIbHBIMH CHHy3HHMH HH>K- 
HHX HpyCOB) B $HTOXOpaX peAHHJ B03HHKH0BeHHe JieCHBIX (JparMeHTOB 

cpeAH TyHApoBbix, hx yKpynHeHne h nepexoA k <$HT0n;eH03aM b $HTOxopax 
peAKOJiecHH. 

,H|aHHBiH MaTepnaji A^ex ocHOBaHne a* 11 ** HenoTopbix o6o6m;eHHH. IIpe^KA^ 
Bcero CJieAyeT OTMeTHTb, hto b pacmTejibHOM nonpoBe JiecoTyHApti onem* 
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Pnc. 5. IIjiaH npo6HOH IUIOmaftH B flpHaflOBO-KaCCHOHOBO-OCOKOBOH JIHCTBeHHinraOH pegHHG. 

TaaMtip, Apu-Mac. IIjiomaftB 20X30 m. 


mnpoKO pacnpocxpaHeHH <$parMeHTBi $HT0ii;eH030B, HBJunomnecH 3,n;ecB 
$opMOH cymecTBOBaHHH jiecHBix pacTHTe jibhbix coo 6 m;ecTB. Hamn HaSjiio^e- 
hhh bo MHornx panoHax Kpaanaero CeBepa y 6 e 2 K,n;aioT Hac b tom, hto b 9thx 
ycnoBHHX $parMeHTBi — He tojibko mnpoKO pacnpocTpaHeHHaH, ho h ochob- 
HaH $OpMa CymeCTBOBaHHH <$HT0Ii;eH030B, H He TOJIBKO JieCHBIX, ho h TyH,n;po- 

bbix. JJaHHoe HBJieHne oSycjiOBjiHBaeTCH cjia6on B^H^HpHpyiomeH pojibio 

^OMHHaHTOB paCTHTeJIBHOTO HOKpOBa B CBH3H C BKCTpeMaJIBHOCTBIO yCJIOBHH 
^JIH MHOTHX H3 HHX H pe3KOH HpOCTpaHCTBeHHOH CMeHOH OKOJIOrHHeCKHX 
ycjiOBHH Ha HeSojiBmoM npoTiDKeHHH. 

Heo6xo,u;HMO OTMeTHTB TaKH^e cjieflyiomee. Pe^KOJiecBH JiecoTyH,n;pH 
npe^CTaBjiHiOT co6oh cjio^KHoe o6pa30BaHne, hbjihhcb b SojiBmnHCTBe cjiy- 
naeB ,u;po6hbimh KOMnjieKcaMH JiecHBix n TyH,n;poBBix ojieMeHTOB (o6bihho 
<$ parMeHTOB <$HT0n;eH030B) npn Be^ymen n;eHOTHHecKOH pojin nepBBix. ^jih 
yn;o6cTBa reoSoTaHHnecKnx pa6oT npn oSnjeM onncaHHH pacTHTejiBHoro no- 


3* 
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TAEJIHIJA 3 

IIjiomaflB CHHy3HH (npon;eHT ot o6m;eH imomaflH KOHTypa) 
b 6aryjn»HHKOBO-epHHKOBOM JiHCTBeHHHHHOM peflKOJiecBe 


Hpycu H AOMHHaHTH CHHY3H0 





Ns KOHTypa ' 





I 

V 

VI 

X 

III 

VII 

IX 

XI 

IV 

II 

VIII 

Kyc t ap h n k o bhh apyc 












Betula exilis 

1 

3 

3 

10 

80 

30 

30 

80 

5 

3 

1 

Ledum decumbens 

70 

20 

15 

10 

1 

1 

3 

1 

10 

5 

2 

Salix sp. sp. 

1 

1 

1 

3 

3 

1 

1 

10 

5 

3 

1 

TpaBHiio- 

KyCTapHHHKOBHH HpyC 












npoeKTHBHO e noKptiTHe 

5 

5 

5 

20 

1 

10 

15 

10 

10 

40 

80 

Carex ensifolia ssp. arctisibirica 

1 

5 

3 

15 

+ 

5 

5 

— 

5 

5 

— 

Carex stans 

— 

— 

— 

— 

— 

— 

10 

— 

40 

80 

Cassiope tetragona 

— 

— 

1 

— 

— 

— 

— 

— 

5 

— 

— 

Vaccinium uliginosum ssp. micro - 

— 

1 

+ 

1 

— 

3 

— 

— 

+ 

— 

— 

phyllum 










V. vitis-idaea var. minus 

3 

1 

3 

5 

1 

3 

10 

— 

1 

+ 

— 

MoXOBO-JIHmaHHHKOBHH 
apy c 












npoeKTHBHoe noapBiTne 

95 

90 

80 

90 

95 

90 

| 90 

90 

90 

80 

30 

Aulacomnium turgidum 

5 

30 

5 

10 

3 

3 

20 

5 

10 

5 

1 

Dicranum congestum, D . elongatum 

40 

10 

30 

5 

20 

20 

10 

15 

30 

40 

— 

Drepanocladus uncinatus 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

30‘ 

Hylocomium splendensvai. alaskanum 

— 

— 

— 

3 

1 

— 

1 

10 

— 

— 

— 

Ptilidium ciliare 

40 

50 

40 

40 

70 

60 

60 

20 

50 

30 

— 

Polytrichum sp. 

— 

— 

1 

— 

1 

— 

— 

— 

— 

— 

1 

Sphagnum contortum 

— 

— 

— 

3 

— 

— 

— 

— 

— 

— 

— 

Tomehthypnum nitens 

— 

— 

— 

30 

— 

10 

— 

40 

— 

3 

— 

Cetraria cucullata 

1 

+ 

1 

— 

— 

— 

3 

— 

— 

— 

— 

Cladina rangiferina 

5 

1 

+ 

— 

— 

— 

— 

— 

1 

1 

— 

C. arbuscula 

1 

1 

1 

— 

+ 

1 

— 

— 

— 

— 

— 

Cladonia sp. sp. 

5 

1 

3 

— 

1 

+ 

+ 

— 

— 

— 

— 

Dactylina arctica 

— 

— 

+ 

— 

— 

— 

+ 

— 

' — 

— 

— 

Peltigera aphthosa (L.) Willd. 

— 


— 






1 


— ■ 


KpoBa n ero KapTorpa^npoBamiH Tanne ,u;po6HBie KOMHJieKCBi rq chx nop TyH,n;po- 
Be,n;aMH npnHHMaiOTCH 3a <$HT0ii;eH03Bi h onHCBiBaiOTCH Kan ijejiBHBie e^HHBie 
TeppnTopnajiBHBie oSbokth. OflnaKo npHBe^eHHHH Maxepnaji noKa3HBaeT, 
HTO 3TH o6l>eKTBI He HBJIHIOTCH $HT0I];eH03aMH H He MOryT paCCMaTpHBaTBCH 
b pH,n;y $HTon;eHOMepoB — ohh hbjihiotch <$HTOxopojiorHHecKHMH e^HHHijaMH. 
H ecjin jiecHBie h TyH^poBBie KOMnoHeHTBi <$htoxop JiecoTyH^pBi He HMeiOT 
npHHnjHHHaJIBHBIX OTJIHHHH OT JieCHBIX H TyH^pOBBIX <$HT0I];eH030B, TO CaMH 
$htoxopbi pe,n;KOJiecHH b ijejioM nan TeppnTopnajiBHBie e^HHHijBi HMeiOT cneijn- 
$HKy, orannaiomyio nx Kan ot <$htoxop jiecHOH 30hbi, TaK n ot <$htoxop 
TyH,n;p. Hx cnen;H$HKa 3aKjnoHaeTCH b HenoBTopnMOM coneTamra JieCHBix 
H TyH^pOBBIX 3JieMeHTOB H B 0 C 06 eHH 0 CTHX B3aHMO,0;eHCTBHH 3THX KOMHOHeH- 
tob. PaHee mh (HopnH, 1961) paccMaTpHBajra pe,n;KOJiecBH nan oco6bih ran 
paCTHTeJIBHOCTH, HO, HCXOftH H3 H 3 JI 0 >KeHHBIX BBime HOJIO>KeHHH, HX 
Hy}KHO OTHOCHTB K OCoSoMy THHy paCTHTeJIBHOTO HOKpOBa (HopHH, 

1966). 

Bo3Bpain;aHCB me bhobb k n,n;eHM B. H. Topo^KOBa, paccMOTpeHHBiM HaMH 
b Hanajie 3toh CTaTBH, mbi npe^CTaBJineM, hto Ha hx ocHOBe cjie,n;yeT npoaHajra- 
3HpOBaTB He TOJIBKO pe^KOJieCBH, HO H TyH^pBI, TaK KaK «$HT0n;eH03BI»-$HT0- 
xopBi nocjie,n;HHx, HecoMHeHHo, hbjihiotch enje Sojiee ,hpo6hbimh KOMnjieKcaMH 
$HT0Ii;eH030B H HX <$parMeHTOB. 
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TAEJIHIJA 4 

IIjiomaAB CHHy3HH (npon;eHT ot o6mea njiomafln KOHTypa) - 

B ayJIHKOMHHeBO-IITHJIHAHeBOH JIHCTBeHHHHHOH peAHHe 


Hpycbi h ji;oMHHaTbi CHHysHii 





Ns KOHTypa 





I 

II 

hi 

/IV 

V 

VI 

VII 

VIII 

IX 

X 

K yc t ap h n k o bhh apyc 











Betula exilis 

5 

5 

15 

10 

10 

10 

10 

5 

10 

10 

Ledum decumbens 

— 

— 

— 

— 

— 

1 

— 

— 

— 

— 

Salix sp. sp. 

1 

3 

15 

5 

15 

1 

1 

1 

1 

5 

T p a B H H 0- 

KyCTapHHHKOBHH HpyC 











npoeKTHBHoe noKpuTue 

20 

5 

5 

10 

15 

5 

15 

5 

5 

5 

Carex ensifolia ssp. arctisibirica 

15 

5 

5 

5 

10 

5 

5 

3 

1 

5 

C. stans 

— 

— 

— 

1 

— 

— 

— 

— 

— 

— 

Cassiope tetragona 

5 

— 

— 

— 

— 

3 

— 

— 

— 

— 

Dry as punctata 

— 

— 

— 

— 

— 

— 

— 

+ 

— 

+ 

Eriophorum vaginatum 

— 

— 

+. 

5 

5 

— 

10 

5 

— 

— 

Vaccinium uliginosum ssp. 
microphyllum 

3 

+ 


1 

3 

— 

3 

1 

5 

1 

V . vitis-idaea var. minus 

3 

1 

1 

— 

1 

3 

— 

+ 

3 

3 

Arctagrostis latifolia (R. Br.) Griseb. 

MoXOBO-JIHDiaHHHKOBHH 




1 

1 






apyc 











npoeKTHBHoe noKptiTne 

85 

80 

90 

90 

80 

80 

80 

90 

80 

90 

Aulacomnium turgidum 

15 

30 

20 

15 

60 

20 

30 

70 

5 

70 

Dicranum elongatum, D . congestum 

3 

+ 

3 

3 

1 

5 

1 

1 

4 

+ 

Drepanocladus uncinatus 

— 

— 

— 

— 

— 

— 

— 

— 


— 

Hylocomium splendensvai. alaskanum 

10 

— 

— 

— 

— 

— 

1 

— 

1 

+ 

Ptilidium ciliare 

20 

50 

50 

30 

20 

50 

40 

20 

80 

20 

Tomenthypnum nitens 

30 

5 

10 

50 

10 

5 

10 

1 

3 

+ 

Cetraria cucullata 

1 

1 

1 

+ 

— 

3 

1 

— 

+ 

— 

Cladina rangiferina 

3 

3 

1 

— 

+ 

3 

+ 

— 

— 

— 

C. arbuscula 

3 

+ 

+ 

— 

— 

+ 

— 

— 

— 

— 

Cladonia sp. sp. 

5 

3 1 

10 

1 

1 

1 

5 

+ 

• — 

— 


taejihija 5 

njioiAaAB CHHy3HH (npon;eHT ot o6mea miomaAH KOHTypa) 
b APHaAOBO-KaccnonOBO-ocoKOBOH JiHCTBeHHHHHOH peAHHe 


flpycbl H flOMHHaHTbl CHHySHfi 

Ns KOHTypa 

III 

VI 

I 

IV 

VII 

II 

V 

Kyc t ap hhk o bhh npyc 








Betula exilis 

_ 

_ 

10 

5 

10 

5 

5 

Salix sp. sp. 

— 

— 

3 

1 

5 

1 

10 

TpaBHHO- 








k yc t ap h nq k o bhh flpyc 








npoeKTHBHoe noKpuTne 

15 

40 

50 

60 

65 

40 

40 

Carex ensifolia ssp. arctisibirica 

— 

— 

20 

30 

30 

30 

30 

Cassiope tetragona 

10 

10 

20 

15 

15 

3 

5 

Dry as punctata 

— 

— 

10 

15 

20 

5 

3 

Eriophorum vaginatum 

— 

— 

+ 

— 

— • 

+ 

1 

Vaccinium uliginosum ssp. microphyllum 

5 

— 

3 

1 

+ 

5 

+ 

V . vitis-idaea var. minus 


30 
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TABJIHIIA 5 ( npodoAOKenue) 


Hpycw H AOMHHaHTM CHHy3Htt 

KOHTypa 

III 


■ 

IV 

VII 

II 

v 

] 

M 0 X 0 B 0 - JI H m a H H H K 0 B H H 








apyc 








npoeKTHBHoe noKpume 

85 

95 

70 

65 

60 

90 

85 

Aulacomnium turgidum 

+ 

— 

1 

+ 

3 

1 

5 

Dicranum elongatum 

3 

3 

1 

i 

1 

3 

40 

Drepanocladus uncinatus 

30 

30 

— 


— 

— 

— 

Hylocomium splendens var. alaskanum 

— 

— 

30 

30 

40 

+ 

1 

Ptilidium ciliare 

50 

50 

3 

15 

+ 

30 

20 

Tomenthypnum nitens 

1 

5 

30 

10 

15 

50 

15 

Cetraria cucullata 

1 

+ 

3 

5 

3 

5 

5 

Cladina rangiferina 

— 


— 

— 

— 

— 

+ 

C . arbuscula 

— 

— 

+ 

1 

1 

+ 

— 

Cladonia sp. sp. 

— 

— 


+ 

— 


1 

Peltigera aphthosa 

1 

5 

— 

+ 

— 

— 

— 
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SUMMARY 

Using the material obtained in the world’s most Northern forest massif Ary-Mas 
on the Taimyr peninsula, it has been shown that Northern open woodlands in most cases 
are intricate complexes of fragments of forest and tundra phytocoenoses. Fragments of 
phytocoenoses were considered to be the main form of existence of communities under 
conditions of Extreme North. 
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3. H. HnKHTH^esa 

0 B3AHMOCBH3HX B PA3BHTHH 3HJJ0CIIEPMA 
H TKAHEH CEMH3AHATKA Y BHftOB CEMEHCTB 
SCBOPHUBABIACEAE H OBOBAJYCHACEAE 

Z.I. N I K I T I G H E V A. ON THE CORRELATION BETWEEN ENDOSPERM 
STRUCTURES AND SOME OVULE TISSUES (EXEMPLIFIED BY SCROPHULARIACEAE AND 

OROBANCHACEAE SPECIES) 

IIpoBeAeHO cpaBHHTejiBHoe nsyneHne pa3BHTira ceMH3anaTKOB y npeACTaBHTejiea pa3- 
hbix poAOB ( Verbascum , Melampyrum , Bartsia, Tozzia, Lathraea , Orobanche, Cistanche) 
H3 6nH3KopoACTBeHHBix ceMencTB Scrophulariaceae h Orobanchaceae. BHHBneHH Koppejm- 
A hh b pa3BHTHH h cTpoeHHH 3HAOcnepMajiBHBix raycTopneB c MecTaMH noKajiH3aii;HH 3anac- 
hbix nHTaTejiBHBix Bem;ecTB b penpoAyKTHBHBix opraHax. IIoKa3aHo, hto CTpyiaypHBie 
3BeHBH b «u;eira nnTaHHH» 3apoABimeBoro Memna MoryT pa3jiEraaTBCH y pa3HBix bhaob. 
Ha ocHOBaHHH conocTaBjieHHH hx CTpyKTypBi a Tonorpa|>HH AeJiaiOTca npeAn o ji cwKemiH 
O $yHKAHOHaJIBHOM 3HaneHHH 3THX 3BeHBeB. yCTaHOBJieHBI 3aK0H0MepHBie KOppejIHAHH 
B pa3BHTHH 3HAOTejIHH H OCHOBHOrO 3HAOCnepMa, B CBH3H C HeM o6cy>KAaK)TCH $yHKIi;HO- 
HajiBHBie B3anMOOTHomeHHH 3thx CTpyKTyp. 


KjieTOTOBia 3HAOcnepM c raycTopanMa xapaKTepeH A-*** mhothx cnaaHO- 
jienecTHBix, b tom aacjie n pacTeHaa H3 ceMeacTB Scrophulariaceae a 
Orobanchaceae. Pa3BHTae 3HA0cnepMa 3thx pacTeHaa xapaKTepa3yeTCH onpe- 
AeJieHHOH nocjieAOBaTejiBHOCTBK) A^^Haa h A 0 $$epeHn;Han;HeH Ha A^a Tana 
TKaHea: ochobhoh (3anacaioin;HH) 3HA0cnepM, cjiyammaa naTaTejiBHoa TKaHBio 
AJiH 3apoAHma, h raycTopaa, BBinojiHHioiAae, no npeAnojio>KeHHHM MHorax 
accjieAOBaTejiea, $yHKn;HK) a6cop6n;HH a nepeAaaa naTaTejiBHBix BenjecTB 
ot coMaTaaecKax TKaHea b 3anacaioin;aa 3HA0cnepM (Baliska-Iwanowska, 
1899; Schmid, 1906; Schnarf, 1929; Tiagi, 1965; Torosian, 1971, a AP-)* 
9HAOcnepMajiBHBie raycTopaa hopbhhbkobbix no oco6eHHOCTHM pa3BHTan 
a c$opMapoBaHHoa CTpyKType KJidcca$aD;apoBaHBi Ha hockojibko throb 
(Glisic, 1936—1937; Iyengar, 1947, a aP-)* Ilpa 3tom CTpyKTypa raycTopaeB 
a ax 3bojiioi];hh paccMaTpaBaiOTcn H30JiapoBaHHO ot APyrax CTpyKTyp ceMH- 
3aaaTKa. JlamB Hemap (Iyengar, 1947) caaTaeT, hto CTeneHB pa3BHTan a 
npOAOJIH«HTeJIBHOCTB aKTHBHOH A e ^ Tej H>HOCTH TayCTOpaeB 3aBHCHT OT «no- 
Tpe6HOCTea» 3apoABima a 3HA0cnepMa b 3anacHBix naTaTejiBHBix MaTepaajiax, 
ot MecTa pacnojio>KeHHH nocjieAHax, a TaK me ot aKTHBHocTH HHTeryMenrajiB- 
Horo TaneTyMa. Hemap BBiAejineT absl Tana raycTopaeB: 1) «arpeccaBHBia» 
thh — MO>KeT ycBaaBaTB KJieTKa a ax coAepnuaMoe a oSjiaAaeT, no-BHAHMOMy, 
3H3HMaMa, choco6hbimh nepepa6aTBiBaTB He tojibko Bem;ecTBa, noAo6HBie 
apaxMajiy, ho TaK?Ke n;ejiJiK)Ji03y KJieTOHHBix ctchok; 2) «HearpeccaBHBia» 
thh — a6cop6apyeT KJieTOHHoe coAep>KHMoe 6e3 pacTBopeHan KJieTOK a, 
BepoHTHO, HMeeT BBicoKoe ocMOTaaecKoe AaBJieHae. 

CeMH3aaaTKH npeACTaBHTejiea ceMeacTB Scrophulariaceae a Orobanchaceae 
OAHonoKpoBHBie, aHaTponHoro hjih reMHTponHoro Tana, c Hyn;ejiJiycoM, 
pa3pymaioin;HMCH b npoijecce pa3BHTan 3apoABimeBoro Menma. HnreryMeHT 
COCTOHT H3 4—10 CJIOeB KJieTOK. BHyTpeHHHH 3HHA6pMa HHTeryMeHTa Ha 
ypoBHe 3apoAHmoBoro MemKa cnen;HajiH3HpyeTCH b 3HA0Tejiaa (aHTeryMeH- 
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TaJiBHBiH TarieTyM) (Schmid, 1906, h a p.). CDymmiHOHajiBHoe 3HaneHne shao- 
TejiHH oScy^K^aJioci) b jiHTepaType (Baliska-Iwanowska, 1899; Schmid, 
1906; Tiagi, 1965, h aP-)« Henrap (Iyengar, 1947) OTMenaji Beponrayio hojih- 
^yHKu;H0Hajii>H0CTi) SHAOTejran — ero 3anacaioin;yK), 3am;HTHyK), a6cop6n- 
pyiomyio h nepeBapHBaiomyK) $yHKipni. O^Hano A^aJiBHBiH aHajiH3 coctoh- 
hhh TKaHen ceMH3anaTKa h 3HA0cnepMa y KOHKpeTHBix bhaob oh He nposoAHJi* 
H3BecTHO, hto «3anaTKH opraHOB h TKaHen haxo^HTCH b TecHemnen 3aBncn- 
mocth, npnneM 3Ta B3aHMOCBH3B nacTefi hbjih6tch BecBMa cymecTBeHHBiM $an- 
topom, onpe,n;ejiHK)in;HM ^ajiBHeamsfi xoa pa3BHTHH» (IIlMajiBray3eH, 1969 r 
C. 323). HeoSxOflHMOCTB H3yHeHHH pa3BHTHH TOH HJIH HHOH CTpyKTypBI CeMeHH 
B KOMHJieKCe C COCe^HHMH pa3BHBaK)m;HMHCH CTpyKTypaMH OHeBH^Ha H HeOAHO- 
KpaTHO no^HepKHBajiacB b jiHTepaType (AjiencaHApoB, 1950 h AP- ; Hkobjicb, 
1950; Ho<J>$e, 1957; Umirep, 1958; 9cay, 1969; IIoAAySHaH-ApHOJiBAH, 
1976, h AP-)* 

B HacTonmee npeMH Mop$oreHeTHHecKne h Mop$o$yHKijHOHajiBHBEe B3an- 
MOCBH3H CTpyKTyp CeMeHH y pa3 JIHHHBIX npeACTaBHTeJiefi HOKpBITOCeMHHHBIX 
HCCJieAyiOTCH pa3HBiMH MeTO^aMs: aHaTOMO-Mop^oJiornHecKHM (Arekal, 
1963; Tiagi, 1965; HnKHTHHeBa, 1970, 1978; Kapil, 1975; TepexnH h aP*> 
1975; TepexnH, 1977, h aP-)> rncToxnMHHecKHM h ajieKTpoHHOMHKpocKonn- 
hockhm (Torosian, 1971; IIjihcko, 1971; BacnjibeB, IIjihcko, 1971; Mogen- 
sen, 1973; HaSaH, 1975, h AP-)- Ohobhaho, hto b H3yneHHH Mop^oreHeraHe- 
ckhx B3aHMOCBH3en penpoAyKTHBHBix CTpyKTyp A^JieKO He HcnepnaHBi B03- 
mohshocth, npeAOCTaBjmeMHe aslhhbimh CBeTOOHTHHecKnx Ha6jiK)A6HHH, TeM 
6ojiee hto ohh hbjihiotch ochoboh a-eh ecex APyrnx mctoaob nccjieAOBaHHH 


MaTepnaji h MeTOAHKa 

Ilpn BBiSope oS^eKTOB HCCJieAOBaHHH mbi hcxoahjih H3 Toro, hto cpaBHH- 
TejiBHBiH aHajiH3 oco6eHHOCTen pa3BHTHH 3HA0cnepMa h coMaTHHecKnx TKaHefi 
ceMH3anaTKOB y npeACTaBHTejien 6jih3Khx poaob MonseT cnoco6cTBOBaTB a^jib- 
HenmeMy H3yHeHHK) Mop$oreHeTHHecKHX KoppejiHipm Me>KAy CTpyKTypaMH 
ceMH3anaTKa, a TaKJKe BBiHBJieHHio hx $yHKn;HOHajiBHoro 3HaneHH h. 

MaTepnajioM ajih hccji e aob aHHH cjiy^KHJiH ceMH3anaTKH npeACTaBHTejien 
pa3JiHHHBix poaob H3 CHCTeMaraHecKH 6jih3KHX ceMencTB: Scrophulariaceae 
(Verbascum thapsus L., Melampyrum nemorosum L., Bartsia alpina L., Toz - 
zia alpina L., Lathraea squamariah.)n Orobanchaceae (Orobanche pallidiflora 
Wimm. et Grab, n Cistanche flava (C. A. M.) Korch.). 

MaTepnaji ^HKcnpoBajin cocTaBOM <DAA (100 nacTen 70° cnnpTa, 7 nacTen 
$opMajiHHa, 7 nacTefi yKcycHOH khcjiotbi) h o6pa6aTHBajin no oSbihhoh ahto- 
jiornHecKOH MeTOAHKe. Tojimmaa cpe30B 12 mkm. IIpenapaTBi oKpammajiH 
reHAnaH-BHOJieTOM no HbiOTOHy c AH$$epeHn;HpoBKOH b JKJ (bhhbjih6tch 
KpaxMaji) h noAKpacKofi opamKeM JK b rBO3A0HHOM Macjie, a TaKJKe npon;HO- 
HOBBIMH KpaCHTeJIHMH HO HBaHOBy H JlHTHHCKOH (1967), BBEHBJIHIOmHMH HO- 
jincaxapnAH h Bem;ecTBa SejiKOBOH npnpoAH. 


Pe3yjibTaTbi iiccJieAOBannH 

Ebiji npocjienmH OHToreHe3 ceMH3anaTKOB y npeACTaBHTejiefi 7 bhaob ot 
CTaAHH co 3pejiBiM 3apoABimeBBiM MemKOM (pnc. 1) ao CTaAHH c rjio6yjmpHHM 
3apoAHmeM (pnc. 2). 

B npon;ecce nccjieAOBaHHH mbi o6pam;ajiH BHHMaHne Ha cjieAyiomne npn- 
3HaKn: JioKaJiH3an;HH 3anacHoro KpaxMajia b ceMH3anaTKe h b TKaHnx 3aBH3n; 
xapaKTep An$$epeHn;Hai];HH 3HA0cnepMa, CTpyKTypa MHKponHJinpHoro h 
xajia3ajiBHoro raycTopneB 3HAOcnepMa, HeKOTopBie ocoSemiocTH TKaHefi 
ceMH3anaTKa, OKpy>Kaioin;HX raycTopnn; cnen;H$HHecKHe oco6eHHOCTH shao- 
TeJIHH. 

UccjieAOBaHHBie bhabi xapaKTepn3yiOTCH onpeAejieHHHM thhom ohao- 
cnepMaJiBHBix raycTopneB. 
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Bha 

MHKponHjiapHHM raycTopwii 

XajiasanbHbiii raycTopun 

Verbascum thapsus 

^eTHpexKaeTOHHHH 

^eTHpexKaeTOHHLin 

Melampyrum nemorosum 

OAHOKaeTOHHHH, qeTHpex- 

0AHOKaeTOHHLiH, AByxBflAep- 


HflepHBIH 

HBIH 

Tozzia alpina 

To >Ke 

To me 

Bartsia alpina 

» » 

» » 

Lathraea squamaria 

» » 

» » 

Orobanche pallidiflora 

^ByxKJieTOHHHH, jspyx'b- 

HffGpiIHH 

» » 

Cistanche flava 

^ByXKJieTOHHBIH, AByX-HeTLI- 
peXTbHAepHHII 

» » 


IIpoBefleHHoe accaeftOBaHae noaa3aao, too Bee 3tb bbabi, b tom aacae 
c o^HHaKOBBiM thiiom raycTopaaaBHoa CHCTeMBi, pa3aaaaiOTca pa,n;oM ocoSen- 
HOCTea n hm8K)t cneija^BaecaBH xapaKTep B3aaM0CBa3a 3H,n;ocnepMaaBHBix 
raycTopneB h TaaHea ceMa3aaaTaa. 

IIocjie^OBaTejiBHOCTB pasBHTHH 3H,n;ocnepMa y HeKOTopBix bh^ob onncaHa 
HaMH paHee (HnKHTHTOBa, 1966, 1970, 1979; HaaBTaaeBa, TepexnH, 1973, 
1976). Otmothm tojibko, too nocjie nepBoro nonepeanoro ,n;eaeHBa nepBaa- 
Hoa aaeTaa 3H,n;ocnepMa OT^ejiaeTca HHBijaaaBHaH KJieTKa xajia3ajiBHoro 
raycTopaa. BTopoe fteaeHae npoacxo,n;aT npo,n;ojiBHO b MaaponaanpHOH aa- 
Mepe; nonepeamie ^ejieHaa b o6eax ee AoaepHBX KJieTKax npaBOftHT k pa3,n;e- 
aemno aHBii;aajiea MaaponaaapHoro raycTopaa a coSctbohho 3H,n;ocnepMa. 
B ,n;ajiBHeameM Ha noaiocax co6ctb6hho 3H,n;ocnepMa npoacxo,n;aT ,n;a$$epeH- 
Etaanjaa MaaponaanpHoa a xaaa3aaBHoa TKaHa, a cpe^Haa aacTB (ochobhob 
3H,n;ocnepM) CTaHOBaTca no Mepe C03peBaHaa ceMeHa 3anacaioin;aM. 3 http - 
cnepMOM. 

PaccMOTpaM nocjie,n;oBaTejiBHO CTpyKTypHBie ocoSeHHOCTa ceMasaaaTaoB 
b OHToreHe3e y B3yaeHHBix bb^ob. 

y Verbascum thapsus onaoftOTBopeHHBia ceMH3aaaToa (pac. 1, 1 ) SoraT 
3anacHBiM apaxMaaoM, botopbib cocpe,n;oToaeH b MaaponaanpHoa oSaacTa 
BHTeryMenTa (b h8Ckojibkbx caoax KJieTOK Boapyr MaKponaae a Maapona- 
jiapHoa aacTB 3apo,n;BimeBoro Mernaa). I^eHTpaaBHaa KJieTKa 3apo,o;BiineBoro 
Memaa 3anojmeHa KpaxMajiBHBiMa 3epHaMa, KOTopBie acae3aiOT nocae nepBBix 
AeaeHaa 3H,n;ocnepMa a o6pa30BaHaa aeTBipexaaeToaHBix raycTopaeB. B xa- 
jia3ajiBHoa o6jiacTa ceMH3aaaTaa apaxMaaa noaTa HeT. CocynacTBiH cae# 
ceMa3aaaTKa, oTBeTBJiaiomaaca ot naaijeHTapHoro nyaaa, ho^xo^bt k ra- 
nocTa3e, KOTopaa oapy>aaeT xaaa3aaBHBia aoHea; 3apo,n;BimeBoro Memaa, 
a no3>ae — xaaa3aaBHBia raycTopaa. IIocjieflHBa AeaHTCH ,o;ByMa BsaaMHO 
nepneH^aayjiapHHMa neperopo^aaMB Ha 4 CMemHBie aaeTaa. B npoijecce 
pasBHTaa raycTopaajiBHBie aaeTaa CTaHOBaTca rycTonjia3MeHHBiMa, He3Ha- 
HHT8JIBH0 y^jiHHaiOTca, pa3pyinaH amano^ai a BHe^paiOTca b ijeHTpaaBHyio 
o6jiacTB ranocxa3Bi. Bo BpeMa $opMapoBaHaa raycTopaa aaeTaa ranocTa3Bi 
co^ep>aaT rycTyio u;BTonaa3My a AeaHTCH nepaaaaHaaBHO ero noBepxHOCTa. 
B c^opMapoBaHHOM raycTopaa yBeaaaaBaeTCH aoaaaecTBO n;aTonaa3MH 
a pa3pBixaaeTca anaaajiBHaa aacTB aaeToaHoa CTeHaa, a b oapyrnaiomax 
aaeTaax ranocTa3Bi n;BTonaa3Ma ^ereHepapyeT a aaeToamie CTeHaa yToa- 
njaiOTCa (pac. 3, 1 — cm. Baaenay). AaTBBHoe cocToaHae aaeToa xaaa3aaB- 
Horo raycTopaa HaSaiOftaeTCH b nepao/i; BHTeHCBBHoro pa3BBTaa 3H,n;ocnepMa, 
coBna^aiomero c poctom 3aroTBi a nepBBiMB AeaeHBHMB npo3M6pao. Ilocne 
3aBepineHaa mbto30b b 3H,n;ocnepMe Ha CTa^aa raoSyaapHoro 3apo,n;BEina 
c BBi.neaHBmeHca OMSpao^epMoa (pac. 2, 1) co,n;ep>HBMoe raycTopaaaBHBix 
aaeToa pa3pymaeTca. OftHOBpeMeHHO b npaMHaaiomea a hbm xaaa3aaBHofi 
aacTa coScTBeHHO 3H,n;ocnepMa HaSaio^aeTca cnen;aaaa3ai];aa ^Byx-Tpex caoeB 
aaeToa, b aoTopnx npoacxoftBT yBeaaaeHae rycTOTH n;aTonaa3MH a yToam;e- 
Hae o6oaoaea (pac. 3, 2). TaaaM o6pa30M, npocaemaBaeTca nocae,n;oBaTeaBHaa 
CMeHa npa3HaaoB aaTBBHoro cocToaHaa ot ranocTa3Bi a xaaa3aaBH0My 
raycTopaa) a, HaaoHen;, a xaaa3aaBHoa TaaHH coGctbbhho 3H,n;ocnepMa. 
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Phc. 1. CxeMEi cTpoeHHH 3pejmx ceMH3a^aTK0B. 


1 — Verbascum tkapsus L., 2 — Melampyrum nemorosum L., 3 — Tozzia alpina L 4 — Lathraea 
squamaria L., 5 — Bartsia alpina L., 6 — Cistanche flava (G. A. M.) Korch., 7 — Orobancke pallidi - 

flora Wimm. et Grab. 

9 — 8HHOTejmft, 2 — rnnocTa3a. 








2. CxeMEI CTpoeHHH 













BepoHTHo, onncaHHbie Mop^ojiornnecKHe npeo6pa30BaHHH cooTBeTCTByioT 
CMeHe ^yHKi^HOHaJiBHOH aKTHBHOCTH raaHen, ynacrayiomHX b TpaHcnopTe 
HHTaTejiBHHX Bemecra ot npoBOAHin;ero nynna b 3anacaioin;yio nacTB bh/to- 
cnepMa. 

Mhkpohhjihphhh raycTopna y V. thapsus coctoht H3 neTBipex CMenmBix 
KJieTOK. Hx BBinyKJiHe jiaTepajiBHBie ctchkh npnMHKaiOT k KpaxMajioHOCHOH 
TKaHH HHTeryMeHTa (pnc. 2, 2). KpaxMaji H3 3 toh o6jiacra ceMH3anaraa no- 
CTeneHHO pacxoAyeTcn h ncne3aeT Ha CTaAHH $opMnpoBaHHH ceMHAOJien 
3apoAHma. ,IJo 3 toh CTaAHH pa3BHran ceMeHH KJieTKH MHKponHJinpHoro raycTO- 
pnn coxpaHHiOT npn3HaKH aKTHBHO $yHKn;HOHHpyioin;HX KJieTOK (rycTyio 
n;HTonjia3My, KpynHHe nojranJiOHAHBie HApa). Ohcbhaho, ohh npsHHMaiOT 
aKTHBHoe ynacrae b npoijeccax TpaHC^opMaipiH h TpaHcnopTa KpaxMajia H3 
HHTeryMeHTa. 

9haot6jihh y V. thapsus oKpyncaeT cpe^Hioio h xajia3ajiBHyio nacra 3apo- 
AHmeBoro Mfenraa (pnc. 1, 2). Ha 3toh CTaAHH ero KJieran BBiTHHyTBi nepneH- 
AHKyjinpHO och 3apoAHmeBoro Menraa, HMeioT rycTyio n;HTonjia3My c A^yMn 
He6ojiBmHM;H BaKyojiHMH. B nepnoA 3HAOcnepMoreHe3a, nocjie OTAejieHHH 
raycTopneB, 3HAOTejiHH 0Kpy>KaeT coSctbchho 3HA0cnepM h xajia3ajiBHBin 
raycTopnH ao rnnocTa3H (pnc. 2, 2; 3, 2). KJieran 3HA0TejiHH An$$epeHn;Hpy- 
iotch no pa3MepaM: Kansan TpeTBH KJieTKa 3Toro cjioh pacrarnBaeTcn 6ojn>me, 
neM A^e coceAHHe, napajuiejiBHO noBepxHOCTH 3HA0cnepMa h BaKyojiH3npy- 
eTCH. GoAep>KHMoe KJieTOK 3HA0TejiHH HaHHHaeT pa3pymaTBcn nocjie Toro, 
KaK 3anacHOH KpaxMaji Hcne3aeT H3 HHTeryMeHTa h nonBJineTcn b 3HA0cnepMe 
(Ha rjio6yjiHpHOH CTaAHH pa3BHTHH 3apoAHina — pnc. 2, 2; 3, 2 ). 

y Melampyrum nemorosum totobbih k onjiOAOTBopeHHK) ceMH3anaTOK 
HMeeT MaCCHBHHH HHTeryMeHT H CHJIBHO pa3BHTyK) xajia3y, B KOTOpOH o6pa- 
3yeTCH 3HaHHTejiBHHH 3anac KpaxMajia (pnc. 1, 2 ). B 3toh o6jiacTH pa3BHBa- 
eTCH xajia3ajiBHBin raycTopnH 3HA0cnepMa, coA©p>Kain;HH A^a KpynHBix hojih- 
hjiohahhx HApa (pnc. 3, 3 ). Oh nocTeneHHO pa3pymaeT onpy>Kaioin;yio Kpax- 
MaJiOHOCHyK) TKaHB xajia3Bi baojib Been CBoen noBepxHocra, HcnojiB3yn, 
BepoHTHo, ee oSHJiBHBie yrjieBOAHBie 3anacBi (KpaxMaji h nojincaxapHAHBie 
KJieTOHHBie o6ojiohkh). KpoMe toto, ycTaHaBJiHBaeTCH HenocpeAcraeHHHH 
KOHTaKT raycTopna c npoBOAHiAHM nyHKOM b xajia3e. 

nocjie OTAejieHHH HHHUjHaJiBHBix KJieTOK MHKponHJiHpHoro raycTopnH 
OAHH H3 ero BBipOCTOB 6BICTpO pa3BHBaeTCH B y3KyK) A^HHHyiO TpySKy 
(ao 800 mkm). raycTopnH pacTeT no TKaHH, HMeiomen He6ojiBmoH 3anac 
KpaxMajia, h, Beponrao, a6cop6npyeT ero b npoijecce pocTa. AnnKajiBHBiH 
KOHen; raycTopnH, b kotopom HaxoAHTCH A^a hojihhjiohahbix HApa, 3aBepmaeT 
cboh pocT nocjie ycTaHOBJieHHH KOHTaKTa c npoBOAHin;HM nyHKOM njiaAeHTBi 
(pnc. 2 , 2 ). 

Co6cTBeHHO 3HA0cnepM M. nemorosum , Aocrarmnn BepeTeHOBHAHOH 
$opMH, AH$$epeHD;HpyeTCH Ha A®e nacra, pa3AeJieHHBie nepBOHanajiBHO 
AByMH-TepMH nonepeHHBIMH CJIOHMH KJieTOK, BBITHHyTBIMH HO paAHyCy 3HA0- 
cnepMa. B xajia3ajiBHOH nacra KJieran BBirarnBaiOTCH no och 3HA0cnepMa, 
npno6peTaiOT rycTyio iprronjia3My, KpacnmyiocH hpod;hohobhm chhhm, t. e. 
C0Aep>KaT, Beponrao, 6ojiBmoe KOJinnecrao 6ejiKOBBix coeAHHeHHH. Ilocjie 
AereHepaDjHH n;HTonjia3MH b xajia3ajiBHOM raycTopnH ero hojioctb nacranHo 
3anojiHneTcn KJieraaMH xajia3ajiBHOH raaHH co6craeHHO 3HA0cnepMa. Oco- 
SeHHOcra 3toh raaHH, BepoHTHo, noATBep?KAaiOT TonKy 3peHH h Tnarn (Tiagi, 
1965) o BBinojraeHHH xajia3ajiBHOH raaHBio raycTopnajiBHOH h TpaHC$opMH- 
pyiomeH $yHKp;HH. MHKponHJinpHan nacTB co6craeHHO 3HA0cnepMa — Han- 
6ojiee MaccHBHan, OHa CTaHOBHTcn 3anacaioin;eH raaHBio 3HA0cnepMa. 

9HAOTejiHH y M. nemorosum cySannAepMajiBHoro hpohcxojkaohhh, KaK h 
APyrnx bhaob 3Toro poAa (Arekal, 1963; Tiagi, 1965). HHTepecHO otmcthtb, 
hto 3HA0TejiHH Mop$ojiornnecKH BBipanseH (KaK ynopnAoneHHHH cjioh kjictok 
cySanHAepMH, BBiraHyTBix b nepneHAHKyjinpHOM k 3apoABimeBOMy MeniKy 
HanpaBJieHHn) b totobom k onjioAoraopeHHio ceMH3anarae (pnc. 1, 2 ), ho 
b 3tot nepnoA He npnJieraeT k 3apoAi»iineBOMy Memny, HaxoAHTCH Ha ypoBHe 
ero MHKponHJinpHOH nacra h BBirne — b HanpaBJieHHn MHKponnJie. KaK no- 
Ka3aji aHajiH3 nocJieAyioiAHX CTaAHH pa3Bnran, Ha ypoBHe, cooraeTCTByioiii;eM 
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pacnoJioHceHHio 3H,n;oTejiHH, pa3BHBaeTcn co6cTBemio 3H,n;ocnepM (pnc. 2, 2). 
Cjxoh 3H,n;oTejiHH OKpy>KaeT <$opMHpyioin;HHCH co6ctb6hho 3H,n;ocnepM h 6a- 
aaJibHyio nacTB mhkpohhjihphoto raycTopnn, OT,n;ejiHH hx ot napeHXHMBi 
HHTeryMeHTa, co,n;ep;Kain;eH 3anacHOH KpaxMaji. Kjictkh 3H,n;oTejiHH npaBHJiB- 
hoh $opMH, He6ojii>mHX pa3MepoB, co,n;ep>KaT 6ojiee rycTyio n;HTonjia3My, 
qeM KJI8TKH HHTeryMeHTajiBHOH napeHXHMH. IIo Mepe yBejraneHHH o6 r BeMa 
BH^ocnepMa cjioh 3H,n;oTejiHH c,n;aBJiHBaeTCH. Ha stoh CTa^nn 3anacHon Kpax- 
MaJi b napeHXHMe HHTeryMeHTa Hcne3aeT h noHBJineTCH b 3H,n;oCnepMe. 

CeMfl3anaTOK Tozzia alpina (pnc. 1, 3) HMeeT He3HaHHTejiBHBiH 3anac Kpax¬ 
Majia, pacnpe,n;ejieHHoro hohth paBHOMepHO. B OTJiHHne ot ^pyrnx paccMaT- 
pnBaeMHX 3,n;eci> bh^ob njian;eHTa y T. alpina Mop$ojiorHHecKH cjia6o pa3BHTa 
h He HBJineTCH MecTOM 0TJi0H?eHHH 3anacHBix BemecTB, 3aTO 6ojii>inHe 3anacBi 
KpaxMajia y pacTeHHH stoto BH,n;a cocpe^oTOHeHBi b CTeHKe 3aBH3H (pnc. 2,3). 

y T. alpina Ha6jiio,n;aeTCH 3HaHHTejiBHoe pa3JiHHHe b CTeneHH pa3BHTHH 
MHKponHJinpHoro h xajia3ajiBHoro raycTopneB. OftHOKJieTOHHBiH, ,n;Byx r BH f n;ep- 
hbih xajia3ajiBHBiH raycTopna b npoijecce pocTa pa3pymaeT aHranO^H h 
^yx^H^epHne kjictkh xajia3Bi h bxo^ht b kohtbkt c npoBo,n;Hin;HM nyHKOM 
ceMH3anaTKa. B nepHO,n; CBoero MaKCHMajiBHoro pa3BHTHH xajiaaajiBHBiii 
raycTopna cpaBHHTejiBHO He6ojiBmoH, OBajiBHOH $opMBi, ^jigthoh okojio 
80 mkm, He OKpy>KeH sH^oTejineM. nocjie npeKpameHHH pocTa b HeM coxpaHH- 
eTCH JKH3He,n;eHTejiBHaH iprronjia3Ma ,n;o Tex nop, nona H3 OKpy>Kaioin;HX kjictok 
xajia3H He Hcne3aiOT KpaxMajiBHBie 3epHa. 

HHHDjnajiBHaH KJieTKa MHKponHJinpHoro raycTopnn HMeeT ,n;o 400 mkm 
b ftjrany h BCKope nocjie CBoero o6pa30BaHHH nepexo,n;HT H3 ^ByxT,- b neTBipexT,- 
H,n;epHoe cocTonmie. B ocHOBaHHH raycTopnajiBHOH kjictkh o6pa3yeTCH «arpec- 
CHBHBIH» 60 K 0 B 0 H BBipOCT, ftOCTHraiOmHH Hpe3BBIHaHHO MOHi;HOrO pa3BHTHH 

(,n;o 500 mkm b flJiHHy). 9Ta aKTHBHan nacTt raycTopnn, co,n;ep>Kain;aH b pacTy- 
njeM KOHn;e Bee 4 n,n;pa, BHe^pneTCH b ceMHHOJKKy h ^ocraraeT HJiaijeHTapHoro 
nyHKa, ycTaHaBJiHBan c hhm Henocpe^CTBeHHBiH kohtbkt, a nepe3 Hero h 
C COCy^HCTOH CHCTeMOH CTeHKH 3aBH3H (pHC. 2, 3 ), T^e COCpe^OTOHeHH OCHOB- 
HBie 3anacBi KpaxMajia. 

Bo BpeMH HHTeHCHBHBix ^ejieHHH b 3H,n;ocnepMe ii pocTa raycTopneB Ha- 
6jno,n;aK)TCH Hcne3HOBeHHe 3anacHoro KpaxMajia H3 ceMH3anaTKa, a 3aTeM 
h pa3pymeHHe KJieTOK HHTeryMeHTajiBHOH napeHXHMH (pnc. 3, 7). 3anacHBie 
Bem;ecTBa HHTeryMeHTa h npo,n;yKTBi, o6pa3yioin;HecH npn hx flecTpyKijHH, 
o6ecneHHBaK)T, no-BHjpiMOMy, jihhib paHHne CTa,n;HH pa3BHTHH 3apo,n;Bima 
h 3H,n;ocnepMa. Yme Ha CTa^HH rjio6yjinpHoro 3apo,n;HHia h BepeTeHOBHjjHoro 
3H,n;ocnepMa pa3pymeHHe HHTeryMeHTa 3aBepmaeTCH h hjio^bi ona^aiOT c pa- 
CTeHHH Ha 3toh CTa^HH pa3BHTHH 3M6pHOHajiBHBix CTpyKTyp b He,n;o3pejioM 
coctohhhh, hto o6ycjiOBJieHO oco6eHHOCTHMH hx pacnpocTpaHeHHH (Hhkhth- 
neBa, TepexHH, 1973). JJajiBHenmee pa3BHTne 3H,n;ocnepMa h opraHoreHe3 
3apo,n;Hma MoryT nponcxo^HTB tojibko 3a cneT nepepacnpe.nejieHHH 3anacHBix 
Beni;ecTB H3 ctchkh 3aBH3H. Beponrao, hmchho c sthmh oco56hhocthmh cTpoe- 
hhh ceMeHH h njio^a KoppejinpyeT Moni;Hoe pa3BHTne mhkpohhjihphoto raycTO- 
pnn 3H,n;ocnepMa, flJiHTejiBHO coxpaHHK)Hi;ero H«H3Hecnoco6Hoe cocTOHHne 
,o;a>Ke nocjie Hanajia ,n;ecTpyKi];HH HHTeryMeHTajiBHOH napeHXHMBi ceMH3anaTKa 
h pa3pymaioni;erocH jihhib nocjie onycTomeHHH 3anacoB KpaxMajia H3 nepn- 
Kapna. HecKOJiBKO paHBme ^ereHepnpyeT co,n;epH«HMoe xajia3ajiBHoro raycTO- 
PHH. O^HOBpeMeHHO C 3THM HpODjeCCOM KJieTKH ^ByX-TpeX CJIOeB Ha XaJia3aJIB- 
hom nojiioce co5ctb6hho 3H,n;ocnepMa cneii;HajiH3HpyiOTCH, npHo6peTan 6ojiee 
rycTyio u;HTonJia3My h yTOJim;eHHHe ctchkh. KanJieBH^HBie KpaeBBie kjictkh 
3toh TKaHH «CBHcaiOT» b onycTOineHHyio KJieTKy xajia3ajiBHoro raycTopHH 
(pnc. 2, 3) h, oneBHftHO, npHHHMaiOT Ha ce6n $yHKo;Hio a6cop6u;HH HHTaTejiB- 
hbix Bem;ecTB, nocTynaiomHX b xajia3ajiBHHH raycTopHH H3 npoBo,n;Hin;ero 
nynKa. 9H,n;oTejiHH b totobom k onJio,n;oTBopeHHio ceMH3anaTKe T. alpina 
OKpy>KaeT jihhib xajia3ajiBHyio nacTB chjibho BBiTHHyToro 3apo,n;HmeBoro 
Menma (pnc. 1 , 3 ), hto pe3KO KOHTpacrapyeT c pacnojio>KeHHeM 3H,n;oTejiHH 
y Melampyrum nemorosum (pnc. 1 , 2). Kan noKa3ajio H3yneHHe pa3BHTH h 
3 H,n;ocnepMa, y T. alpina OT^ejmeTCH ^JiHHHan HHHDjHajiBHaH KJieTKa MHKpo- 
HHJinpHoro raycTopHH, a HHHn;HajiH co5ctb6hho 3H,n;ocnepMa OKa3BiBaiOTCH 
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6jra>Ke k xajia3ajiBH0H nacra 3apo,n;BiineBoro Menrca (HnKHTHHeBa, TepexHH* 
1973) Kan pa3 Ha ypoBHe 3H,n;oTejiHH. IIocjieftHHH 0 Kpy>KaeT coSctbchho* 
3H,n;ocnepM b nepHO,n; ero $opMnpoBaHHH. KjieTKH 3H,n;oTejiHH cjia6o oTjrana- 
iotch ot HHTeryMeHTajiBHOH napeHXHMBi (pnc. 3, 7) h pa3pymaiOTCH nocjie 
Hanajia b Hen ftereHepaijHOHHBix npoijeccoB. Kor,n;a b 3H,n;ocnepMe hohbjihiotch 
3anacHBie Bem;ecTBa, HHTeryMeHT, b tom nncjie n cjioh 3H,n;oTejiHH, hojihoctbk> 
pa3pymeH. 

y Lathraea squamaria 3HawrejiBHBie 3 anacBi KpaxMajia HMeioTCH b njia- 
n;eHT8, a TaK?Ke b napeHXHMe ceMH3anaTKa Men^y npoBO,n;Hin;HM nynKOM h 
MHKponHJie (pnc. 1, 4). B HcnojiB30BaHnn 3thx hctohhhkob nHTaHHH, Ka k 
MO>KHO 3aKJIK)HHTB H3 HpOBefleHHBIX MOp$OJIOrHHeCKHX HaSjIIOfleHHH, 6ojib- 
myio pojib nrpaiOT 3H,n;ocnepMajiBHBie raycTopnn (HsKHraneBa, 1966). Xa- 
Jia3ajiBHan raycTopnajiBHan KJieTKa chjibho pa3pacTaeTCH (,n;o 500 mkm 

b ftjiHHy), norjioman Ha ny™ CBoero pocTa anranoftBi, ^Byx'BHffepHBie KJieTKH 
xajia3Bi h xajia3ajiBSyio nacTB npoBo,n;Hin;ero nynna ceMH3anaTKa. OcTaBancb 
c hhm b KOHTaKTe, xajia3ajiBHBiH raycTopna b onpe,n;ejieHHBiH MOMeHT o6pa3yer 
BBipbCT b HanpaBJieHitH KpaxMajiOHOCHOH oSjiacTH ceMH3anaTKa. B HanpaBjie- 
hhh k 3toh me o6jiac™ c ,n;pyroH ctopohbi pacTeT mhkpohhjihphbeh raycTopnH, 
norjiorii;aH Ha cbocm nyra napeHXHMHBie KJieTKH ceMH3anaTKa. Poct o6ohx 
raycTopneB conpoBonmaOTcn jih3hcom npHJieraiomnx CTeHOK KJieTOK HHTe- 
ryM8HTajiBH0H napeHXHMBi, BHe^peHneM bhpoctob raycTopan b hojioctb 3thx 
KJieTOK h pa3pymeHneM cjie,n;yioiii;HX npHMBraaiomHX k raycTopsHM kjictok. 
Bcjie^CTBne 3Toro kohijbi pacTymnx raycTopneB HMeiOT BOJiHHCTBie H3MeHHio- 
mnecH KOHTypBi. B pe3yjiBTaTe KpaxMajiOHOCHan oSjiacTB ceMH3anaTKa KaK 6bi 
3an{HMaeTCH Men^y c6jra>KaK)in;HMHCH KOHEjaMH xajia3ajiBHoro h mhkpohh- 
JinpHoro raycTopneB (pnc. 2, 4\ 3, S). Beponrao, b pe3yjiBTaTe nx ^©HTejiB- 
hocth kjiotkh 3Toro panoHa nocTeneHHO onycTomaiOTCH. Kor,n;a b xajia3ajibHOM 
raycTopsH HaSjuo^aeTCH ,n;ereHepai];HH u;HTonjia3kBi, b norpaHHHHBix c hhm 
KJieTKax cobcTBeHHO 3H,n;ocnepMa nponcxo^HT ^(^epemjHaijHH xajia3ajiBHOH 
tk&hh, KOTopan 3anojiHneT 6a3ajiBHyio nacTB onycTeBniero xajia3ajiBHoro- 
raycTOpsH (pnc. 3, 8 ). Kjiotkh 3toh TKaHH OTJinnaiOTCH no iprroJiornHecKHM 
npn3HaKaM (6oJiee rycTOH iprronjia3MOH, SoraTOH npoTenHaMH, OTcyTCTBMeM 
3anacHoro KpaxMajia, hoSojibihhmh pa3MepaMH, npaBHJiBHOH $opMon h ^p.) 
ot KJieTOK 3anacaK)ni;ero 3HftocnepMa. Bh^otojihh b ceMH3anaTKe L. squamaria 
co 3pejmM 3apoftBiineBBiM MemKOM npeftCTaBJieH cjioeM rycTOHJia3MeHHBix 
KJieTOK, BBiTHHyTBix nepneHftHKyjinpHO k HOBepxHOCTH 3apoftBiineBoro Menraa, 
KOTopBin oh OKpy>KaeT hohth no Been ftJiHHe 3a HCKjnoneHHeM MHKponHJinp- 
hoh nacTH. KjieTKH aHftOTejran pe3K0 OTJinnaiOTCH ot napeHXHMBi HHTeryMeHTa 
cbohm MepncTeMaTHnecKHM cocTOHHneM. B nepnoft 3HftocnepMoreHe3a 3Hfto- 
TeJIHH HaXOftHTCH B KOHTaKTe C CoSCTBeHHO 3Hft0CHepM0M (pnc. 2, 4). Ha 3T0H 
CTaftHH ero kjiotkh npnHHMaiOT H30ftHaMeTpHnecKyio $opMy, coxpaHnn He- 
SojiBnrae pa3MepBi, rycTyio hhtohchbho KpacnmyiocH ijHTonjiasMy 6e3 BHftH- 
mbix BaKyojien c Sojibhihm KOJinnecTBOM SejiKOBBix coe^HHeHHH (pnc. 3, 9). 
Me>K,n;y 3H,n;oTejiHeM h 3H,n;ocnepMOM xopomo 3aMeTeH cjioh KyraKyjiH. }Kn 3 He- 
cnocobHoe cocTOHHne 3H,n;oTejiHH ,n;jiHTejiBHo coxpaHneTCH. ITo Mepe HaKonjie- 
hhh b BH,n;ocnepMe KpaxMajiBHBix 3epeH h hcho3hobohhh hx b HHTeryM&KTe 
3H,n;oTejiHH pa3pymaeTCH (pnc. 3, 10). 

CeMH3anaTOK Bartsia alpina (pnc. 1, 5) co,n;ep>KHT HeSojiBmoe KOJinnecTBa 
KpaxMajia, pacnpe.nejieHHoro hohth paBHOMepHO. 3anacBi KpaxMajia nene- 
3aiOT H3 coMaTHnecKHX TKaHefi ceMH3anaTKa BCKope nocjie nepBHx ^ejiejHHH 
3H,n;ocnepMa, oSecneHHBan, Beponrao, pocT 3H,n;ocnepMajiBHBix raycTopnen 
no HanpaBJieHHio k 6ojiee SoraTBiM HCTOHHHKaM HHTaTejiBHBix Bem;ecTB. 
Xajia3ajiBHBiH raycTopnH CTaHOBHTCH / n;Byx r BH f n;epHHM, He3HanHTejiBHO y^n- 
HneTcn (,n;o 160 mkm), pa3pyman aHTHno^Bi h rnnocTa3y, h BHe^pneTcn b npo- 
BO,n;Hin;HH nynoK ceMH3anaTKa, ynacTByn, ohobh^ho, b TpaHcnopTe HHTaTejib- 
hbix Bem;ecTB, noCTynaiomHX no npoBO^nmen cncTeMe H3 njiau;eHTBi. 

^Be HHHDjHaJIBHBie KJieTKH MHKpOHHJIHpHOrO TayCTOpHH oSTbe^HHHIOTCH 
b o,n;Hy b pe3yjiBTaTe pacTBopeHnn CMenoaoH neperopo^KH. TaycTopHn cnjiBHa 
pa3pacTaeTcn, pacTBopneT oSojiohkh npHMHKaiomnx kjiotok ceMnaanaTKa 
h hx co,n;ep>KHMoe. KjieTOHHan «C3]!e0Ka annKajiBHOH nacTH raycTopnn hojih- 
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caxapnflHOH npnpoftH (oKpamnBaeTCH hpoijhohobbim KpacHBiM) HMeeT iy[Horo- 
qncjieHHHe BBiCTynBi b CMe>KHBie kjibtkh ceMH3anaTKa. B nepHO/i; CBoero MaK- 
CHMajiBHoro pa3BHTHH mhkpohhjihphbih raycTopHH ^ocTsraeT cnen;HaJiH3H- 
pOBaHHOH MeJIKOKJieTHOH TKaHH Ha rpaHHDje CeMHHO?KKH H XaJia3BI H o6pa3yeT 
c Hen nrapoKyio 30Hy KOHTaKTa (pnc. 2, 5; 3, 6). 3Ta cnen;HajiH 3 HpoBaHHaH 
TKaHB coctoht H3 HecKOJiBKsx cjioeB npHMoyrojiBHBix KJieTOK (pnc. 3, 6 ), 
BBiTHHyTBix no pa^nycy ^yHHKyjiyca h xapaKTepH3yioin;HXCH rycTOH ijhto- 

HJia3MOH, TOHKOCTeHHBIMH oSoJIOHKaMH, BBICOKHM H,n;epH0-nJia3MeHHBm* OT- 
HomeHseM. Y ^pyrnx HCCJie,n;oBaHHBix HaMH bh^ob ho^oShoh TKaHH He Ha6jiio- 
^aJIOCB. Go CTOpOHBI HJiaDjeHTBI K 3T0H CHen;HaJIH3HpOBaHHOH TKaHH HOflXOftHT 
npoBO,n;Hin;HH nynoK h npnMBiKaiOT SoraTBie KpaxMajioM napeHXHMHBie K#eTKH* 
OneBH^Ha (JyHKijHOHajiBHaH B3anMOCBH3B HeMHorocjioHHon cnei];HajiH3Hpo- 
BaHHOH TKaHH $yHHKyjiyca h npHMBiKaiomero k Hen mhkpohhjihphoto raycTO- 
pHH b TpaHcnopTe HHTaTejiBHBix Bem;ecTB 03 HJianjeHTBi. KpoMe toto, OT,n;ejiBHBie 
BHpOCTBI MHKpOHHJIHpHOrO TayCTOpHH MOTyT flOCTHraTB OCHOBaHIJH npo- 
BOftnmero nyHKa ceMH3anaTKa, HcnojiB3yn h 3tot hctohhhk HHTaTejiBHtix Be- 
m;ecTB. 

Go6cTBeHHO 3H,n;ocnepM y B . alpina BepeTeHOBH^HOH $opMBi (pnc. 2, 5). 
Ha ero noniocax, rpaHH^amnx c raycTopnHMH, £H$$epeHD;HpyeTCH TKaHb, 
HMeipman cnen;H$HHecKHe npn3HaKH b mhkpohhjihphom h xajia3ajiBHOM pan- 
OHax. KjieTKH mhkpohhjihphoh TKaHH b nepno,!!; pocTa MHKponHJinpHoro ray- 
ctophh 6oraTBi n;HTonJia3MOH, CJia6o b anyoJiH3HpOBaHBi, HMeiOT OKpyrjiBie 
KpynHHe H,n;pa. Ilocjie 3aTyxaHHH mhto3ob b 3H,n;ocnepMe ohh yBejiHHHBaiOTCH 
b pa3Mepax (c yMeHBmemieM H,n;epHO-njia3MeHHoro OTHomeHnn) h BaKyoJiH- 
3npyioTCH (pnc. 3, 6 ). ^H$$epeHD;Hai];HH xajia3ajibHOH TKaHH co6ctb6hho 
3H,n;ocnepMa nponcxo^HT no3,n;Hee, He m mhkpohhjihphoh, h npe^mecTByeT 
pa 3 pymeHHio n;HTonjia3MH b xajia3ajiBHOM raycTopHH h HanaJiy HaKoujieHHH 
3anacHBix BemecTB b 3H,n;ocnepMe. 

9H,n;oTejiHH b ceMH3anaTKe B. alpina OKpyncaeT hohth bcio ijeHTpajibHyio 
KJieTKy 3 apo,n;HmeBoro Menma, KpoMe mhkpohhjihphoto KOHija. Bo BpeMH 
HHTeHCHBHBIX fteJieHHH B Co6CTBeHHO OHftOCHepMe CJIOH OHftOTeJIHH paCTHTH- 
BaeTCH, hoctohhho OKpyH^an coScTBeHHO 3H,n;ocnepM. 9H,n;oTejiHH cjia6o bbi- 
HBJineTCH Mop^ojiornHecKH (pnc. 3, 6), OTJiHHancB ot napeHXHMBi HHTeryMeHTa 
6ojiee MejiKHMH KJieTKaMH npaBHJibHOH $opMBi c 6ojiee rycTOH n;HTonjia3MOH. 
Pa 3 pymeHHe KJieTOK 3H,n;oTejiHH nponcxo^HT o^HOBpeMeHHO c ,n;ecTpyKn;HeH 
onycTeBmHX KJieTOK HHTeryMeHTa jibhoh napeHXHMBi. 

GeMH3anaTKH Cistanche flava h Orobanche pallidiflora co,n;ep;>KaT 6ojiBmoe 
KOJinnecTBO 3anacHoro KpaxMajia, cocpe^OTOHeHHoro rjiaBHBiM o6pa30M 
b 3HH,n;epMe (pnc. 1, 6 , 7). Y 3thx bh,o;ob xajia3ajiBHBin raycTopHH 

(pnc. 3, 4, 5) cjia6o pacTeT b ffJiHHy h ^ocraraeT b aKTHBHOH $a3e 50 mkm. 
Oh CTaHOBHTCH f n;Byx r BH / n;epHBiM, npnMBiKaeT k coxpaHHiomHMCH aHTHno,n;aM, 
a nocjieflHne KOHTaKTHpyioT c npoKaMSnajiBHHM npoBO,n;Hin;HM thjkom, H,n;y- 
hi;hm H3 6oraTOH KpaxMajioM njiaijeHTBi. Kor,n;a xajia3ajiBHBra raycTopHH npo- 
HBJineT npH3HaKH ^ereHepaipni, Ha xajia3aJiBHOM KOHije coSctbchho 3H,n;o- 
cnepMa o6pa3yeTCH xajia3ajiBHan TKaHB, KaK h y ^pyrnx onncaHHBix BBime 
bh,ii;ob, ho pe,n;yi];HpoBaHHaH ,n;o 2 — 4 KJieTOK. 9th kjictkh OTJinnaiOTCH ot 3ana- 
caioin;ero 3H,n;ocnepMa 6ojiee rycTOH n;HTonjia3MOH, HajiHHneM npoTenHOB h 
oTcyTCTBneM KpaxMajia. 

^Be MHKpOHHJIHpHBie TayCTOpHaJIBHBie KJieTKH CTaHOBHTCH .HByX'BH^ep- 
hbimh, yBejiHHHBaiOTCH b oS^eMe h o6pa3yiOT TOHKne n;HTonjia3MaTHHeGKHe 
BBipocTBi, pacTymne HHTepii;ejiJiK)JiHpHO b HHTeryMeHTe MeH?,n;y HacHm;eHHBiMH 
KpaxMajioM cjiohmh 3HH,n;epMH h 3H,n;oTejiHH (pnc. 2, 6 , 7). B nponjecce pa3BH- 
thh ceMeHH 3anacHOH KpaxMaji Hcne3aeT H3 3thx cjioeB, a otpoctkh raycTo- 
pneB ^ereHepnpyiOT. 

9H,n;oTeJiHH b ceMH3anaTKax C. flava h 0 . pallidiflora cJia6o mop$ojio- 
rnnecKH BBipa>KeH h 0 KpyH«aeT n;eHTpajiBHyK) nacTB 3apo,n;HmeBoro MemKa 
(pnc. 1, 6 , 7). HanSoJiBniHe Mop^onornnecKHe otjihhhh ot napeHXHMBi HH¬ 
TeryMeHTa 3H,n;oTejiHH npnoSpeTaeT b nepno^ 3H,n;ocnepMoreHe3a. Ero kjictkh 
yBejiHHHBaiOTCH b pa3Mepax, hx D|HTonJia3Ma CTaHOBHTCH rycTOH h co,n;epH«HT 
nocTeneHHO yBejiHHHBaiom;HecH BaKyojiH. B TeneHne HeKOToporo nepno^a 
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b 3H,n;oTejiHH HaBjiio^aiOTCH Kp axMa JiBHBie 3epHa 3HaHHTejiBH0 MeHBnmx pa3- 
MepoB, He m b HapymHOH 3HH,n;epMe EHTeryMenra (pnc. 3, 5). Y 3thx bh^ob 
3H,n;oTejlHH onpymaeT He tojibko co6cTBeHHo 3 H,n;ocnepM, ho h xajia3ajn>HHH 
raycTopHH (pnc. 3, 5), npnneM Ha mhkpohhjihphom h xajia3aJiBHOM KOHijax 
cjioh 3H,n;oTejiHH KJieTKH Han6ojiee KpynHHe. ^ecTpyKipm 3H,n;oTejiHH nponc- 
xorht nocjie onycTomeHHH 3anacoB HHTaTejiBHHX Bem;ecTB b HHTeryMeHTe, 
He3a,n;ojiro ,n;o C03peBaHHH ceMeHH, 

06cyjK,n;eHHe pe 3 yjibTaioB 

Poct MHKponHjiHpHoro raycTopHH y Verbascum thapsus, Lathraea squa- 
maria, Orobanche pallidiflora h Cistanche flava orpaHineH npe,n;ejiaMH ceMH- 
3anaTKa, hto, BepoHTHO, CBH3aH0 c JioKajiH3an;HeH 3anacHoro KpaxMajia 
b Tex hjih hhhx ero TKaHHx (pnc. 2, 1, 2, 6, 7). YBartsia alpina n Tozzia 
alpina b ceMH3anaTKe neT cnen;HajiH3HpoBaHHOH 3anacaioin;eH TKaHH. 
y B . alpina raycTopHH, aKTHBHo norjioman na nyra CBoero pocTa napeHXHMy 
ceMH3anaTKa, npHBjramaeTCH k cnen;HajiH 3 HpoBaHHOH MejraoKJieTHOH TKaHH, 
rpaHHqam;eH c njiaijeHTon, n, BepoHTHO, nepe3 ee nocpe^CTBo ynacTByeT b 
b TpaHcnopTe HHTaTejiBHLix Bem;ecTB H3 njian;eHTBi (pnc. 2, 5). Y T. alpina 
MHKpoHHjiapHBiH raycTopnn pa3BHT em;e CHJiBHee, ^ocraraeT BeHTpajiBHoro 
npoBOftHmero nynna h nepe3 Hero 0Ka3BiBaeTCH CBH3aHHBiM c HHTaTejiBHBiMH 
Bem;ecTBaMH ctchkh 3aBH3H (pnc. 2, 3 ), nocKOJiBKy njiaijeHTa He HBJineTCH 
3anacaioin;eH CTpyKTypon. Kan y flByx npeflBmymnx bh^ob, y Melampyrum 
nemorosum mhkpohhjihphbih raycTopnn b npoijecce pocTa yrajiH3HpyeT 3a- 
nacHBie BenjecTBa h kjictkh ceMH3anaTKa, a 3aTeM npHMBmaeT k npoBo,n;Hin;eMy 
nynKy b ocHOBaHHH ceMHHomKH (pnc. 2, 2). 

Y Bcex nccJie,n;oBaHHBix bhrob mhkpohhjihphbih raycTopHH He oKpymeH 
3H,n;oTejineM. CBoen 6a3ajn>HOH nacTBio raycTopnn npHMBmaeT k ftBypHflHOH 
KOJioHKe MHKponHjinpHOH TKaHH, npoH 3 Bo,n;HOH co 6 cTBeHHO 3H,n;ocnepMa, 
HMeiomen bhji; ne^pemenKa (istmus) h (JopMHpyiomeHCH b nepno/i; pocTa raycTo- 
pnn h HHTencHBHBix ^ejieHHH b ochobhom 9 H f n;ocnepMe. IIojiomeHHe H h;hto- 
JiorHnecKHe oco 6 eHHOcTH 9 toh TKaHH (mejie3HCTBiH xapaKTep KJieTOK, OTcyr- 
CTBHe b hhx 3anaciiBix Bem;ecTB b nepnoji; hx HaKonjieHHH b ochobhom sh^o- 
cnepMe) cBHjjeTejiBCTByiOT 06 ee ynacTHH b KOMnjieKce c mhkpohhjihphbim 
raycTopneM b HanpaBJienHOM TpaHcnopTe MeTa 6 ojiHTOB b 9H,n;ocnepM. 
9 to corjiacyeTcn c paHee BBicKa3aHHBiMH npeftCTaBJieHHHMH o npoBoflHmen 
$yHKii;HH HCTMyca y npe^CTaBHTejien hophhhhkobbix (Iyengar, 1947; Tiagi, 
1965, h ,n;p.). 

Xajia3ajiBHLiH raycTopHH y HCCJieflOBaHHBix bh^ob KOHTaKTHpyeT He- 
nocpe,n;cTBeHHo hjih nepe3 nocpe,n;cTBO ^pyrnx TKaHen (rnnocTa3a, aHTEnoftBi) 
c npoBo,n;Hin;HM nynKOM ceMH3anaTKa h, BepoHTiio, nojiynaeT nnTaTejiBHBie 
Bem;ecTBa rjiaBHBiM o6pa30M H3 njiaijeHTBi nepe3 npoBo^Hinyio cncTeMy. 
KpoMe Toro, y Melampyrum nemorosum h Lathraea squamaria oh chjibho 
pa3pacTaeTcn, aKTHBHO norjioman 3HaHHTejiBHBie ynacTKH TKaHH ceMH3anaTKa, 
coflepmanpie SojiBmoe KOJinnecTBo KpaxMajia. IIo cpaBHennio c 3thmh BH,n;aMH 
y Tozzia alpina h Bartsia alpina xajia 3 ajiBHBin raycTopHH pa3BHBaeTc h 3Ha- 
HHTejiBHo cJia6ee h MeHee arpeccHBeH, ho TaK me, KaK y nepBBix ffByx, ho 
OKpymeH 3H,n;oTeJineM. BepoHTHO, raycTopHH MomeT ncnojiB30BaTB KpaxMaji 
H3 npHJieraiom;Hx KJieTOK napeHXHMBi. B OTJiHHne ot yKa3aHHBix BBirne bh^ob 
y Verbascum thapsus, Orobanche pallidiflora h Cistanche flava xajia3ajiBHHH 
raycTopHH cjia6o pa3BHT h onpyrneH 3H,n;oTejiHeM, KaK h coSctbchho 3H,n;o- 
cnepM (pnc. 2 ,6,7; 3, 4, 5). H30jrapoBaHHBiH ot napeHXHMBi .hobojibho cjia6o 
pa3BHTOH xajia3H xajia3ajiBHBiH raycTopHH, BepoHTHO, ncnojiB3yeT jihihk 
HHTaTejiBHBie BemecTBa, nocTynaiomne no npoBO,n;Hin;eH cncTeMe. Bo 3 mo>kho, 
He cJiynaHHO, hto cJia6opa3BHTBiH xaJia3ajiBHBiH raycTopHH HaSjHo^aeTCH 
b coneTaHHH c rnnocTa30H ( V . thapsus) hjih c aHTHno,n;aMH (O. pallidiflora , 

C . flava), 

9th $aKTH CBH,n;eTejiBCTByioT o tom, hto, BO-nepBBix, b n;enoHKe TpaHcnop- 
THpyiOmHX CTpyKTyp B03M0mHH 3aMeHBI H, BO-BTOpBIX, HTO COXpaHHK)in;HeCH 
aHTHHo^H MoryT hbjihtbch o^hoh H 3 aKTHBHBix TpaHcnopTHpyioin;Hx h nepe- 
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pa6aTHBaioin;Hx CTpyKTyp b nepHo,n; pa3BHT hh aH^ocnepMa. Hams flaHHHe 
noffTBep^aioT npe^CTaBJieHHH pa^a HCCJie,n;oBaTejieH o 6ojibihom $yHKD;HO- 
HaJiBHOM 3HaaemiH b nHTaHHH 3apo,n;BimeBoro MemKa ^JiHTejiBHo coxpaHaio- 
mnxcH aHTHno,n; (AjieKcan^poB, 1946; JKyKOBa, CoKOJioBCKaa, 1977, h AP-)- 

H 3 aHajiH3a jiHTepaTypHBix ^aminx cjie,n;yeT, hto b SojiBmHHCTBe cJiy- 
aaeB 3(|)eMepHHe aHTHno,n;Bi Ha6jiio,n;aiOTCH y bh^ob c HHTeHCHBHBiM pa 3 BHTseM 
xaJia3ajiBHoro raycTopna, HanpnMep y Euphrasia arctica h Melampyrum 
lineare (Arekal, 1963), y HeKOTopnx bh^ob Veronica (A$aHacBeBa, 1976), 
a ajihtgjibho coxpaHaiom;HecH amnno^Bi HMeioTca y bh^ob co cJia6opa3BHTHM 
xaJia3ajiBHBiM raycTopneM, KaK y Orthocarpus luteus (Arekal, 1963), Phely - 
paea coccinea (TepexsH, 1966) h ,n;p. 

Xajia3ajiBHBiH raycTopnn y Hccjie^oBaHHBix bh^ob ^ereHepnpyeT paHBme 
MHKponHJiapHoro. B nepHOft ero ^ereHepaijHH Ha xajia3aJiBHOM nojiioce 
3H,n;ocnepMa y SojiBmHHCTBa Hccjie^oBaHHBix HaMH bh^ob $opMHpyeTca xajia- 
3aJiBHaa TKaHB mejie3HCToro rana. Ee cnen;HaJiH3ai];HH nponcxo^HT bo BpeMa 
3aTyxaHHH mhtothhgckoh aKTHBHocTH 3H,n;ocnepMa n npe,n;mecTByeT Haaajiy 
HaKonjieHHH b HeM 3anacm>ix Bem;ecTB. nocKOJiBKy xajia3ajiBHaa TKaHB Ha- 
XOftHTCH B MOp(|)OJIOrHHGCKH aKTHBHOM COCTOHHHH B TOT nepHOft, KOTfta B 
b 3H,n;ocnepMe HaKanjiHBaiOTca 3anacHBie Bem;ecTBa, a H3 HHTeryMeHTa ohh yme 
Hcae3JiH (nx KOJinaecTBo yMeHBmHJiocB b 3to BpeMH h b njiaijeHTe), mli npeji;- 
nojiaraeM, hto 3Ta TKaHB He tojibko (JyHKijHOHajiBHO 3aMem;aeT xajia3ajiBHHH 
raycTopna b aKTHBHOM TpaHcnopTe MeTaSojiHTOB b 3H,n;ocnepM, ho, bo3mo>kho, 
h npenaTCTByeT OTTOKy HaKanjiHBaioin;HxcH b 3H,n;ocnepMe HHTaTejiBHBix Be- 
m;ecTB. 

B cbhbh c aeTKOH ftm^epeHijHaijHeH CTpyKTyp 3 H,n;ocnepMa, ho3bojihkh 
nren HaM npe,n;nojiaraTB cymecTBOBamie HanpaBJieHHoro TpaHcnopTa MeTa- 
6ojihtob b 3H,n;ocnepM c MHKponHJiapHoro h xajia3ajiBHoro hojiiocob, BCTaeT 
Bonpoc 0 (JyHKijHOHajiBHOM 3HaaeHHH 3H,n;oTejiHH y HCCJie,n;oBaHHBix bh^ob. 
KaK npaBHjio, y HopnHHHKOBBix 3 H,n;oTejiHH ,n;H(|)(|)epeHi];HpyeTCH H 3 ann^epMH 
HHTeryMeHTa b nepnoji; pa3pymeHHH Hyijejuiyca Ha cTa^nn aeTBipexBaftep- 
Horo 3apo^bimeBoro MemKa. Ro onjio,n;oTBopeHHH an^oTeJinn npe^CTaBJieH 
ynopa^oaemiBiM cjioeM kjigtok, b BiTHHy tbix nepneHflHKyjiapHo k 3 apo,n;Limer 
BOMy Menmy. y HccneftOBamiBix HaMH bh^ob 3 H^ 0 TejiHH pa 3 BHBaeTca He no 
Been ftjiHHe 3apo,n;BimeBoro MemKa (hto oTMeaaJiocB h paHee ftjia hokotopbix 
bh^ob), a o6bihho BOKpyr ero ijeHTpajiBHOH aacra, He oxBaTBiBaa ero MHKpo- 
nHJiapHOH aacra. IIo pacnojiomeHHio 3H,n;oTejiHH ohghb HHTepecHBiMH 0Ka3a- 
jihcb bh^li Melampyrum nemorosum h Tozzia alpina : y M, nemorosum 
3H,n;oTejiHH naxo^HTca Ha ypoBHe MHKponHJiapHOH hojiobhhbi 3 apo,n;BimeBoro 
Memaa h ,n;ame BBime, ay? 7 , alpina — Ha ypoBHe xaJia3ajiBHon hojiobhhbi 
3apo,n;LimeBoro MemKa h hcckojibko mime aHTHno/ij (pnc. 1, 2, 3). 9th oco 6 eH- 
hocth coBepmeHHo He oSbhchhiotch HMeiom;HMHca rnnoTe 3 aMH 0 (JyHKijHO- 
Ha'jiBHOM 3HaaeHHH 3H,n;oTejiHa. IEmh^ (Schmid, 1906) Ha ocHOBe H3yaeHHH 
pa,n;a bh^ob hophhhhkobbix caHTaji, aTO HHTaTejiBHaa hjih nepeBapHBaio- 
m;aa (^ymupm TaneTyMa Bpaji; jih HMeeT MecTo. Oh BBicKa 3 aji MHeHne 0 tom, 
hto 3H,n;oTejiHH, BepoaTHO, oSecneanBaeT corJiacoBaHHBiH pocT 3 apo,n;Bime- 
Boro MemKa h HHTeryMeHTa. O^HaKo b HameM MaTepnaae HMeiOTca (JaKTBi, 
He yKJia,n;HBaiom;Heca b 3to npe,n;cTaBjieHHe. Bo-nepBBix, 3 H,n;oTejiHH pa3BH- 
BaeTca JinmB BOKpyr aacra 3apo,n;BimeBoro MemKa. OaeBH^HO, o^HaKo, hto 
corjiacoBaHHHH pocT 3apo,n;BimeBoro MemKa h HHTeryMeHTa oSecneaHBaeTca 
h b toh aacra, r,n;e 3H,n;oTejiHH OTcyTCTByeT, a 3apo,n;HmeBBiH MemoK KOHTaK- 
THpyeT c Hecnen;HajiH3HpoBaHHOH 3 HH,n;epM 0 H HHTeryMeHTa. Bo-btopbix, HaH~^ 
^ojiee HHTeHCHBHBiH pocT 3apo,o;HmeBoro MemKa nponcxo^HT hmchho Ha erp^ 
xiojnocax, He oKpymeHHBix 3H,n;oTeJineM. ConocTaBJiemie nojiomeHHa b ceMH- 
3aaaTKe Heonjio,n;oTBopeHHoro 3apo,n;HmeBoro MemKa c ero pacnojiomeHHeM;, 
b nepnoji; 3H,n;ocnepMoreHe3a (pnc. 1, 2, 3; 2, 2, 3) HOKa 3 BiBaeT, hto y Melam¬ 
pyrum nemorosum HanSojiee HHTeHCHBHo pacTeT xajia 3 aJiBHBiH KOHen; 3apo^k- 
meBoro MemKa, y Tozzia alpina — MHKponnjiapHBiH, y Lathraea squamarija — 
06 a KOHn;a, a HMeHHo 3th aacra He oKpymeHH 3 H,n;oTejiHeM. TaK me Tpy,n;HO 
npe^CTaBHTB 3am;HTHyio hjjh GapnepHyio pojib 3H,n;oTeJiHa b Heonjio^OTBppeH- 
hom ceMH3aaaTKe yme no toh npnaHHe, hto aacTB n;eHTpaJiBHOH KJieTjcn 3a- 


4 EoTaHHHecKHft wypHaji Ma 11, 1979 r. 
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poftHmeBoro Menrca (npnueM y pa3HBix bh^ob 6oJiee hjih MeHee 3HauHTejiB- 
Han) He oKpynceHa aH^oTejineM. KpoMe Toro, cocTOHHne KJieTOK 3H,n;oTejiHH 
b HeonJio,n;oTBopeHHOM ceMH3auaTKe hophhhhkobbix noKa3HBaeT, hto 3tot 
CJIOH He 3aKOHHHJI CBOK) ftH^epeHHHaiJHIO, HTO OTMeHaJIOCB h HImh^om 
(S chmid, 1906). BjieKTpoHHOMHKpocKOHHuecKHe HccJie,n;oBaHHH ceMH3auaTKa 
Hpe^CTaBHTejiea Calendula ( Compositae ) (BacnJiBeB, IIjihcko, 1971) noKa- 
3ajin, hto na CTa,n;HH c ceMHKJieTOUHBiM 3 apo^BimeBBiM MemKOM 3H,n;oTejiHH 
HBJineTCH ,n;H(|)(|)epeHi];HpyK)ni;HMCH cJioeM. YuHTBiBaH BBimecKa3aHHoe, coctoh- 
Hne 3H,n;oTejiHH b ceMH3auaTKe c Heonjio,n;oTBopeHHBiM 3apo,n;BimeBBiM MemKOM 
mo>kho paccMaTpnBaTB KaK noftroTOBHTejiBHyio CTa^Hio b ero pa3BHTHH, Ha 
KOTOpOH 3T0T CJIOH He BBIHOJIHHeT OHpe^eJieHHOH MeTaSoJIHUeCKOH $yHKD;HH. 

Mh CHHTaeM, hto conocTaBJieHse pamrax h nocjie,n;yioin;Hx CTa^na pa3BH- 
thh ceMH3anaTKa mojkct bhccth onpe^ejieHHBin BKJia,n; b HccjieftOBaHne Mop$o- 
JiornHecKHx ocoSeHHOCTen 3H,n;oTejiHH h, bo3Mojkho, HeKOTopBix ctopoh ero 
(JyHKijHOHajiBHOH ^eHTejiBHocTH. TaKoe conocTaBJieHne Ha npsMepe pa3JiHu- 
HBIX BHftOB BBIHBHJIO, HTO Ha ypOBHe 3 H,n; 0 TeJIHH pa3BHBaeTCH Co6CTBeHHO 
3H,n;ocnepM, a HH>Ke h BBime ero ypoBHH — mhkpohhjihphbih h xajia3ajiBHBin 
raycTopnn. Bcnope nocjie hx flH^epeHniHaniHH y Hccjie,n;oBaHHBix bh^ob 
HaSjno^aeTCH conpH?KeHHOCTB b pacnoJio>KeHHH h pa3BHTHH 3H,n;oTejiHH h 
coScTBeHHO 3H^ocnepMa. IIo Mepe Toro KaK coSctbchho 3H,n;ocnepM pa3pacTa- 
eTCH, KJieTKH 3H,n;oTejiHH yBejiHHHBaioTCH b HHCJie h Sojiee hjih MeHee pacTH- 
rsBaiOTCH napaJiJiejiBHO ero HOBepxHOCTH. HecMOTpn Ha 3HauHTejiBHyio 
cTeneHB pa3JinuHH b CTpyKType KJieTOK 3H,n;oTejiHH y pa3HBix bh^ob, 3tot cjioh 
ftocraraeT HanSoJiBrnea CBoen cnen;HajiH3ai];HH b nepnoji; hht6hchbhhx flejie- 
hhh b 3H,n;ocnepMe. OnnpaHCB Ha 3th flaHHBie, mojkho npe,n;nojio>KHTB, hto 
ocHOBHan $yHKD;HOHajiBHaH narpy3Ka 3H,n;oTejiHH y hophhhhkobbex CBH3aHa 
c B3aHMO,n;eHCTBHeM ero c coSctbchho 3H,n;ocnepMOM. 

HeKOTopBie HCCJie,n;oBaTejiH paccMaTpnBajin 3 H,n;oTejiHH KaK 3am;HTHBm hjih 
SapBepHBIH CJIOH, npenHTCTByiOmHH «BBIMBIBaHHIO» HHTaTeJIBHBIX Bem;eCTB 
H3 3apo,n;BimeBoro MemKa h 3H,n;ocnepMa b napeHXHMy HHTeryMeHTa (Magnus, 
1913, h;ht. ho: IIjihcko, 1971; BacnjiBeB, IIjihcko, 1971). Y HCCJie,n;oBaHHBix 
HaMH HopnuHHKOBBix h 3apa3HX0BBix mbi HaSjiio^ajiH, UTO 3H,n;oTejiHH xopomo 
Mop$ojiorHuecKH BBipa>KeH h >KH3Hecnoco6eH Ha toh CTa^HH pa3BHTHH ceMH- 
3auaTKa, Kor,n;a b $opMHpyioin;eMCH 3H,n;ocnepMe em;e HeT 3anacHBix BenjecTB, 
a b HHTeryMeHTe ohh ecTB. 9to, BepoHTHo, He CBH,n;eTejiBCTByeT b nojiB3y 
3am;HTH 3H,n;oTejiHeM 3H,n;ocnepMa ot «BBiMBiBaHHH» H3 Hero HHTaTejiBHBix Be- 
m;ecTB, a cKopee, HaoSopoT, b noJiB3y npeflOTBpameHHH hx nocTynjieHHH 
Henocpe,n;cTBeHHo H3 HHTeryMeHTa b 3H,n;ocnepM. 9to npe,n;cTaBJieHHe no,n;- 
TBep^aeTCH HajinuneM cjioh KyTHKyjiBi Men^y 3H,n;oTejiHeM h 3H,n;ocnepMOM, 
a TaK>Ke o6pa30BaHHeM y hophhhhkobbix h 3apa3nxoBBix MHKponHJiHpHoro 
h xajia3ajiBHoro raycTopneB, ocymecTBJiHiomHx, BepoHTHo, HanpaB jichhbih 
TpaHcnopT MeTaSojiHTOB b 3H,n;ocnepM c ero hojiiocob. Ilpn HajrauHH aKTHBHBix 
HChohihthbix raycTopnajiBHBix kjictok (Hkobjicb, 1965), Mo6HJiH3yioin;Hx 
caxapa H3 cnen;HajiH3HpoBaHHBix 3anacaioin;HX panoHOB ceMH3auaTKa h 3a- 
bh3h, 3H,n;oTejiHH, BepoHTHo, peryjiHpyeT (SjioKnpyeT) nocTynjieHHe caxapoB 
H3 HHTeryMeHTa b hht6hchbho pacTymnn 3H,n;ocnepM. H3BecTH0, hto pacTynpie 
TKaHH hbjihiotch ijeHTpoM npHTHHceHHH HHTaTejiBHBix BenjecTB (JlnSSepT, 
1976), h ecjiH 6bi 3H,n;oTejiHH He npenHTCTBOBaJi Henocpe,n;cTBeHHOMy TOKy 
caxapoB H3 npHJieraiomHx cjioeB HHTeryMeHTa b 3H,n;ocnepM, HapymajiacB 6bi 
nocTeneHHOCTB hx H3BJieueHHH H3 Sojiee 0T,n;ajieHHBix yuacTKOB (njian;eHTa, 
CTeHKa 3aBH3n). Otmcthm, HTO aH^OTejiHH y Lathraea squamaria , Melampy- 
rum nemorosum He 0Kpy>KaeT MHKponHJiHpHoro raycTopHH, pa3BHBaioin;e- 
rocH b HHTeryMeHTe, a TaKH?e arpeccHBHoro xajia3ajiBHoro raycTopHH, norjio- 
m;aioin;ero kjictkh c hx yrjieBO^HBiMH 3 anacaMH. B to >Ke BpeMH y Verbascum 
thapsus, Orobanche pallidiflora , Cistanche flava 3H,n;oTejiHH OT^ejineT ot na- 
peHXHMBi xajia3Bi «HearpeccHBHoro» xajia3ajiBHoro raycTopHH, kotophh, 
BepoHTHo, cnen;HajiH3HpoBaH .hjih npoBe,n;eHHH HHTaTejiBHBix Bem;ecTB tojibko 
H3 npoBO,n;Hin;ero nyuKa. B tcchoh cbh3h co cnen;HajiH3ai];HeH xaJia3ajiBHoro 
raycTopHH Haxo,n;HTCH CTpyKTypa MHKponHJiHpHoro raycTopHH. B ceMH3a- 
uaTKax Orobanche pallidiflora h Cistanche flava , r,n;e KpaxMaji pacnpe,n;ejieH 
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paBHOMepHO, OTpocTKH MHKponsjiHpHHX raycTopneB flocraraiOT xajia3ajit- 
hoh -qacTH ceMH3anaTKa. 

Pa3JiHTOH b cTpyKType KJieTOK aHAOTejiHH y pa3HBix bh^ob (pnc. 3, 5 r 
6 , 7, 9) cBHfteTejibCTByiOT o cbh3h ero DjHTOJiorHnecKHx ocoSemiocTeH c Hajin- 
nneM HHTaTejibHBix Bem;ecTB b napeHXHMe HHTeryMeirra. 9H,n;oTejiHH Mop<|)OJio- 
ranecKH cjiaSo BBipa>KeH y bh^ob c HeSoJiBmHM 3anacoM KpaxMajia b HHTery- 
MeHTe (Bartsia alpina, Tozzia alpina — pnc. 3, 6, 7). HanSojiee oth 8 tjihbo 
BH,n;ejiHeTCH 3H,n;oTejiHH KaK cjioh >Kejie 3 HCTHx KJieTOK y Lathraea squamaria. 
(pnc. 3, 9), HMeiomea MHorocjioimBiH HHTeryMeHT*H3 8— 10 cjioeB, co,n;ep>Ka- 
minx KpaxMaji. Bo 3 mo>kho, 3H,n;oTejiHH BbmeJineT $epMeHTBi, pacmenjimomHe 
KpaxMaji, Tan KaK nocjie^HHH pcne3aeT CHanajia H3 6jra>KaHmHx k 3H,n;oTejiHH> 
cjioeB napeHXHMBi HHTeryMeHTa. 0,n;HaKo BBimenpnBe^eHHBie ^obo^bi no,n;- 
TBep;K,n;aK)T npe^CTaBJieHne o tom, hto nocTynjieHne 3thx caxapoB b 3H,n;ocnepM 
nponcxo^HT nepe3 raycTopnn, a 3H,n;oTejiHH He ynacTByeT b nepeflane npo,n;yK- 
tob rH,n;poJiH3a b 3apo,n;BimeBBEH MemoK (Schnarf, 1929, h ,n;p.). 

BbIBOflbl 

IIpoBefteHHoe Hccjie,n;oBaHHe no3BOJineT BBicKa3aTb HeKOTopue coo6pa- 
meB.ua. o (JymajHOHajibHOM 3HaneHHH OT,n;ejibHBix CTpyKTyp ceMH3anaTKa r 
06 hx B3aHMO,n;eHCTBHH b npoijecce pa3BHTHH ceMeHH h KoppeJiHTHBHBix H3- 
MeHeHHHX B 3B0JH0I1;HH. 

1. ConocTaBJieHne CTpyKTypn raycTopnajibHOH cncTeMBi h JioKajiH3aijHH 
3anacHHX HHTaTejibHBix Bem;ecTB b ceMH3anaTKe h 3aBH3H no^TBep^aeT 
pojib raycTopneB KaK CTpyKTyp, aKTHBHo ynacTByioin;Hx b HOTpeSjieHHH h 
TpaHcnopTe HHTaTejibHBix Bem;ecTB H3 TKaHefi MaTepnHCKoro pacTeH hh b 3H,n;o- 
cnepM. 

2. CTpyKTypa raycTopnajibHOH cncTeMBi 3H,n;ocnepMa y paccMOTpeHHBix 
BHflOB HMeeT HHflHBHflyaJIBHBie OCoSeHHOCTH, KOTOpBie HaXO^HTCH B T8CHOH 
B3aHMOCBil3H C OCOSeHHOCTHMH pa3BHTHH H CTpOeHHH CeMH3aHaTKOB. H3yHe- 
Hne CTpyKTyp ceMH3aB!aTKa y hophhhhkobbix h 3apa3HXOBBix noKa3aJio, hto 
b npoBe^eiiHH HHTaTejibHBix BenjecTB b 3H,n;ocnepM Hapn^y c npoBo^HmHM 
ny^KOM h raycTopsHMH MoryT npmraMaTb ynacrae (y HeKOTopnx bh^ob) 
rsnocTa3a hjih aHTHnoflBi. 

3. YTOHHeH nepnoff (JyHKijHOHajibHOH ,n;eHTeJibH0CTH 3H,n;oTeJiHH. B ceMH- 
3anaTKe co 3pejibiM 3apo,n;BimeBHM Menmok 3H,n;oTejiHH em;e He 3aKOHHHJi CBoen 
ftH^epemjHaijHH. Ee 3aBepmeHne nponcxo^HT Ha CTa^nn 3H,n;ocnepMoreHe3a. 
9H,n;oTejiHH OKpyaKaeT co 6 ctb 8 hho 3H,n;ocnepM h, cyrjH no Mop^ojiornHecKHM: 
npH3aHaKaM, $yHKD;HOHajibHo aKTHBeH b nepnoji; ero HHTeHCHBHoro pocTa. 
npe^nojiaraeTCH, htq 3H,n;oTejiHH BBinojiHHeT pojib peryjiHTopa o 6 m 6 hhhx 
npoijeccoB Me^y mrreryMeHTOM h 3H,n;ocnepMOM; bo3mo>kho, oh BBiCTynaeT 
b KanecTBe Sapbepa ,o;jih HenocpeftCTBeiraoro TpaHcnopTa BemecTB H3 HH¬ 
TeryMeHTa b 3 H,n;ocnepM. 

4. Cnen;HajiH3ai^HH 3H,n;ocnepMa Ha HecKOJibKo thhob TKaHen c onpe,n;e- 
jieHHOn (JyKi];HOHajibHOH Harpy3KOH CBH,n;eTejibCTByeT o bbicokom ypoBHe 
ero opraHH3an;HH y npe^CTaBHTejien ceMencTB Scrophulariaceae h Oroban- 
chaceae. 

5. 9B0JH0DiH0HHBie npeo6pa30BaHHH raycTopneB 3H,n;ocnepMa ot mhoto- 
KJieTOHHBix ( Verbascum h ,n;p.) k o,n;HOKJieTOHHBiM MHoroH,n;epHBiM CTpyKTy-- 
paM (Lathraea h ,n;p.) (Glisic, 1936—1937, h ,n;p.) nponcxo^HJiH, Beponrao, 
b HanpaBJieHHH HanSojiee 3$$eKTHBHoro ncnojib30BaHHH HHTaTejibHBix 
Bem,ecTB H3 coMaTHnecKHX TKaHeii, b to jkg BpeMH B3anMOCBH3aHHa 
c H3MeHeHneM CTpyKTyp 3apo,n;BimeBoro MemKa (aHTHnoji;), ceMH3anaTKa 
(xajia3H h 3H,n;oTejiHH) h 3anacaioin;Hx TKaHen ceMH3anaTKa, njian;eHT h ctchkh 
3aBH3H. 9bojhoh;hh MHKponojiHpHoro h xajia3ajibHoro raycTopneB Morjia 
H,n;TH H83aBHCHM0 B COOTBeTCTBHH C 0 C 06 eHH 0 CTHMH TKaHeH MHKpOHHJIHpHOrO- 
h xajia3ajibHoro hojiiocob 3H,n;ocnepMa. 
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SUMMARY 


Comparative investigation of ovule development in some Scrophulariaceae (Verbascum 
thapsus , Melampyrum nemorosum, Bartsia alpina , Lathraea squamaria) and Orobanchaceae 
(Orobanche pallidiflora , Cistanche flava) has been carried out. Correlation between the 
structure of endospermal haustoria and localization of stored nutritive substances in rep¬ 
roductive organs (ovule, placentae and ovary wall) has been found. The idea about an active 
role of the endosperm haustoria in the transport of nutritive substances into the forming 
endosperm was confirmed. 

The integumentary endothelium has been shown to surround only a part of the embryo 
sac. It is usually the middle part, but sometimes the micropilar (in M. nemorosum) or cha- 
lazal (in T . alpina) parts. In this region the endosperm as such is later developed. Correla¬ 
tion of development and disposition of endosperm proper and endothelium was shown. 
The question of the possible function of endothelium in families Scrophulariaceae and 
Orobanchaceae is discussed. Supposition was made, that endothelium acts as a barrier for 
direct penetration of nutritive substances from the integument into the neighbouring 
cells of forming proper endosperm. 
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JI. H. Hocosa 

OCOBEHHOCTH IJBETEHHH H OOPMHPOBAHHH CEMHH 

b i^EHononyjiai^nax nojjyiHKOBHjjHtix 

PACTEHHH IIAMHPA 

L. I. NOSOVA. PECULIARITIES OF FLOWERING AND SEEDS FORMATION IN 
COENOPOPULATIONS OF CUSHION-SHAPED PLANTS OF PAMIR 

Oa3a ijBeTeHHH b AeHononyjiHAHHx KanHMa rojiOBnaTOABeTKOBoro Gypsophila capituli - 
flora Rupr. h aKaHTOJiHMOHa A 0 aneHCHeBHAHoro A cantholimon diapensioides Boiss. npnxo- 
Ahtch Ha caMHe Tenjibie ahh BereTan;HOHHoro ce30Ha, ocHOBHan Macca abotkob pacKpBi- 
BaeTCH b Tenjme npeAnojiyAeHHBie h AHeBHBie nacBi. Ce30HHBiH h cyTOHHBiH phtmh ijBeTeHM 
Jia6nni>HH h peryjrapyioTCH b ochobhom xoaom TeMnepaTyp B03Ayxa. Rbgtkh KanHMa h 
aKaHTOJiHMOHa HMeiOT HpKO BBipa>KeHHyK) 3HTOMO$HJIbHyiO CTpyKTypy H npHCH0C06jieHHH 
k nepeKpecTHOMy ohbijighhio. Ajih aKaHTOJiHMOHa ohghb xapaKTepHa reiep octhjihh , conpo- 
BOJKAaeMan AHMop<j>H3MOM nmibALi h pmibAeBOH HOBepxHOCTH. y KanHMa OTMGHGHa thhoah3- 
AHH. y 060HX BHAOB pa3BHTa 3HTOMO<j>HJIHH. Pe3epBHBIM CHOCo6oM 0HBIJI6HHH KaHHMa 
hbjihgtch, BepoHTHO, aHeMO^HJiHH, a y aKaHTOJiHMOHa Ha6jiiOAaeTCH nepexoA k caMoonmie- 
hhk). CeMeHa 3aBH3BiBaioTCH npn Bcex cnoco6ax ohbijighhh, ho Han6ojiee 3<j><j>6KTHBH0 ohhjig- 
Hne c noMombio BeTpa. IIpoAeHT abotkob, <j>opMHpyioiAHx hjioabi, 6ojiee bbicok y KanHMa 
(AO 70%), npon;eHT cgmhhohgk, pa3BHBaioin;Hx ceMeHa, y o6ohx pacTGHHH npnMepHO OAraa- 
KOB (odbIHHO AO 30%). Oco6eHHO 6jiarOnpHHTHLI AM ABeTGHHH, OHblJieHHH, 3aBH3BIBaHHH H 
(J)OpMHpOBaHHH CeMHH TO AH C TeHJIHMH AH^MH B HepHOA 6yTOHH3aii;HH, A B 0T6HHH H HJIOAO- 
HomeHHH. 

I^BeTKOBue pacTeHHH HOAyniKOBHAHOH $opMH pocTa mnpoKO pacnpo- 
CTpaHeHBi b BBicoKoropBHX h ceBepHBix mnpoTax, t. e. b ycJiOBHHX, KOTopue 
npHHHTO CHHTaTB «KpaHHHMH» RJ1H. 2KH3HH paCTeHHH. Ha HpOTHJKeHHH A^CHT- 
kob JieT pacTeHHH-noAyniKH npsBJieKaiOT BHHMaHne HCCJieAOBaTejien pa3HBix 
HanpaBJieHHH, oAHaKo hx aAanTaijHH k cy iagctbob aHHio b hoao6hbix ycJiOBHHX 
ocTaioTCH bo MHoroM em;e Heno3HaHHBiMH. 

Cpe^n noAymKOBHAHBix pacTeHHH BBicoKoropna IlaMspa nrapoKo pacnpo- 
CTpaHeHH aKaHTOJiHMOH AHaneHcneBHAHBiH Acantholimon diapensioides Boiss. 

( Limoniaceae Lincz. — Plumbaginaceae Juss. p. p.), KauHM rojiOBHaTOABeT- 
kobbeh Gypsophila capituliflora Rupr. (Caryophyllaceae Juss.). 9 to thhhhhbeo 
ropHBie bhabi. A. diapensioides HMeeT B0CT0HH0HpaH0-n;e HT paJii>H0a3HaTCKHH 
apeaji, G. capituliflora pacnpocTpaHeH b ^>KyHrapHH h KamrapsH, o6a BH^a 
npoH3pacTaK)T b ropax CpeAHen A3 hh h xapaKTepuBi am BocToraoro IlaMspa 
(HepHHKOBCKan, 1936; JIhhhgbckhh, 1952, 1968). Ohh paccMaTpnBaiOTCH 

KaK 3JieMeHTBI aBTOXTOHHOrO AOJieAHHKOBOrO HApa COBpGMGHHOH (|)JIOpBI 

naMspa (Hkohhhkob, 1963a, 6). Bo 3 hhkhobghhg noAyniKOBHAHBix coo6- 
m;ecTB b ropax Cpgahgh A3hh othocht k HeoreHy, a mnpoKoe hx pacnpocrpa- 
HeHne Ha IlaMHpe — k nocjiejieAHHKOBOMy BpeMeHH njiGHCTOAGHa (KopoAHH, 
1961; IlaxoMOB, 1965, 1966). B HacTOHmee bpgmh A. diapensioides npoH3- 
pacTaeT b A0ana3OH6 bbicot 3600 — 4500 m HaA yp. m. h BBicTynacT b pojin 
AOMHHaHTa pacTHTejiBHBix coo6iu;gctb Ha BBicoTax 4000 — 4400 m HaA yp- m. 
b nonce BBicoKoropHBix ctghgh h noAynieHHHKOB (JlaAHrHHa, 1977). Goo6m;e- 
CTBa aKaHTOJiHMOHa npnypoHGHBi k cyr jihhhctbim, JierKocyrjiHHHCTBiM, pBHce 
cynecnaHBiM nycTBiHHO-CTenHBiM nouBaM Ha nojiornx CKJioHax pa3HHX 3Kcno- 
3 hu;hh, Teppacax, AHHm;ax aojihh. G. capituliflora xapaKTepeH ajih k aMeHHCTBix 
H meSHHCTHX CKJIOHOB H A™m AOJIHH Ha BBECOTaX 3700—4000 M HaA yp- M. 
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b nonce BHCOKoropHHX nycTBiHB, tag o6pa3yeT coo6m;ecTBa c KOBBiJiBKaMH, 
HOJIHHBK), aKaHTOJIHMOHOM, JiaHHaTKOH. KjIHMaTHHeCKHe yCJIOBHH, B KOTOpBIX 
cymecTByioT pacTeHHH, xapaKTepn3yiOTCH hh3Khmh TeMnepaTypaMH, 6ojib- 
ntHMH TeMnepaTypHBiMH aMnjiHTyAaMH, cyxocTBio B03Ayxa n hohb, chjibhoh 
HHCOJIHIJHeH H HaCTBIMH BeTpaMH. B HOHCe BBICOKOrOpHBIX nyCTBIHB B JieT- 
hhh nepnoA (hiojib— aBrycT) cpeAHnn cyTOHHan TeMnepaTypa B03Ayxa cocTaB- 
JineT 7—12, b niojie — 8 — 13°, KOjranecTBo BHnaBmnx ocaAKOB KOJieSjieTCH 
ot 60 ao 150 mm b toa c MaKCHMyMOM b H03AHeBeceHHe-JieTHHH nepnoA; 
b nonce BBicoKoropHBix CTenen h noAymenHHKOB cpe^Hne cyronHBie TeMne- 
paTypH B03,n;yxa b JieTHHH nepnoA mime — 3 — 7, b niojie 4 —8°, a KOJinne- 
ctbo BHnaBmnx oca^KOB B03pacTaeT ao 150—250 mm b toa (Jla^BirnHa, 
1977). 

A. diapensioides — KycTapimneK, HMeiom;HH $opMy njiocKnx noAymeK, 
flnaMeTp kotopbix b ycJiOBnnx IlaMHpa AOCTnraeT 100 cm h 6oJiee, a BBicoTa 
peAKo npeBBimaeT 6 cm. G . capituliflora — TpaBHHHCTBiH MHorojieTHHK 
c ,n;peBecHeiom;HMH hoa36mhbimh nacTHMH CTeSnen. JJnaMeTp noAymeK ao 45, 
BBicoTa BereTaTHBHon nacra — 2—4, reHeparaBHOH — 4—20 cm. 06a BHAa — 
AOJironeTHHe pacTeHHH. B ycJiOBnnx IlaMHpa npoAOJUKHTejiBHOCTB hx >kh3hh 
AOcraraeT, BeponTHO, 500 h 6ojiee jieT. IIoAyniKOBHAHaH $opMa pacTeHHH 
CBH3aHa c o6pa30BaHneM yKoponeHHBix Me>KAoy3JiHH, nocKOJiBKy JiHHenHBiH 
pocT no6eroB h hx BeTBJieHne b BHCOKoropHBix ycJiOBnnx 3aTopoMO>KeHBi; 
chjibho 3aTopMomeHa h aoht6jibhoctb KaM6nn (3ann;eBa, 1949; Gepe6pnKOB, 
1962; Mene, 1969). Pha HCCJieAOBaTejien CHHTaiOT noAynmoBHAHyio $opMy 
pocTa A. diapensioides h G. capituliflora oneHB ycTOHHHBOH h paccMaTpnBaioT 
ee Kan oco6yio mH3HeHHyio $opMy (K. B. CTamoKOBnn, 1949; Mene, 1969; 
M. B. CTaHioKOBHn, 1971; EejiojranoB, 1974). B cxeMe $HJioreHeTHnecKHX 
OTHomeHHH (TaxTaA^HH, 1966, 1970) ceM. Caryophyllaceae (nopnAOK Caryo - 
phyllales) h Plumbaginaceae (nopnAOK Plumbaginales) BKJiiOHeHBi b pac- 
CMaTpnBaeMHH Ha 6ojiee hh3Khx CTyneHnx pa3BHTnn HaAnopnAOK Caryophyl - 
lanae. 

I^BeTeHne h 3aBH3BiBaHne ceMHH H3ynajracB y KannMa h anaHTOJinMOHa 

b 1964 — 1966 h 1972—1974 rr. b aojihhc p. HeneKTBi (Saccemi p. AK6aHTaji) 
Ha CKJioHe ceBepHOH 3 Kcho3hii;hh. Ha6jnoAOHHn HaA G. capituliflora npoBo- 
AHJIHCB Ha BBICOTe 3900 M HaA yp* M. B BOCTOHHOKOBBIJIBKOBO-KaHHMOBOM 
coo6m;ecTBe (G. capituliflora+Stipa orientalis), HaA A. diapensioides — 
Ha BBICOTaX 3900 M HaA yp. M. — B p030B0I];BeTK0B0n0JIBIHH0-aKaHT0JIHM0H0B0M 

coo6m;ecTBe (A. diapensioides — Artemisia rhodantha) h 4100 m HaA yp- m. — 
b TypKecTaHOHHMeHHo-aKaHTOJiHMOHOBOM coo6m;ecTBe (A. diapensioides — 
Hordeum turkestanicum). Ilpn ^eHOJiornnecKHx HaSjnoAenHnx hchojib30- 
BajiHCB MeTOAHKH H. H. BenAeMaH (1960) h 3. T. EecnaJiOBOH, H. B. Bopn- 
coboh (1963). AHT3KOJiornH H3ynajiacB no MeTOAHKe, npeAJio>KeHHOH A. H. flo- 
HOMapeBHM (1960), npoijecc co3peBaHHH hjioaob — c yneTOM pa6oT P. E. Jle- 
bhhoh (1963, 1965). CeMeHHan npoAyKTHBHocTB nccjieAOBaJiacB corJiacHO 
MeTOAHKe T. A. Pa6oTHOBa (1960). 3a nepnoA Ha6jnoAeHHH caMBiM TenjiBiM 
n Han6oJiee 6jiaronpnHTHBiM 6biji BereTan;HOHHHH ce30H 1973 r., AOCTaTOHHO 
TenjiBiM — ce30H 1966 r., paMBiM BJiamHBiM — ce30H 1965 r. OneHB xojioa- 
hbimh 0Ka3ajmcB ce30HBi 1964 h 1974 rr. 

Berexan;HOHHBiH nepnoA pacTeHHH-noAymeK IlaMHpa AOCTaTOHHo npoAOJi- 
mHTejieH h KOJie6jieTcn b toabi c pa3HHMH noroAHHMH ycjiOBHHMH ot 90 ao 
120 ahoh. KanHM HanHHaeT BererapoBaTB b cepeAHHe—Komje Man, reHepa- 
THBHBie no6erH oTpacTaioT b Hanajie—Kornje hiohh, 6yTOHH3aii;HH HaCTy- 
naeT b cepeAHHe hiohh —nepBOH AonaAe hiojih; y anaHTOJinMOHa BereTan;HH 
HanHHaeTCH bo BTopoH nojiOBHHe Man—Hanajie hiohh, k 6yTOHH3aD;HH 
pacTeHHH nepexoAHT b HioHe—nepBHX nncjiax hiojih. I^BeTeHne pacTeHHH 
HanHHaeTCH b nepBBix nncjiax—KOHii;e hiojih h aJihtch b 3aBHCHM0CTH ot 
noroAHBix ycjioBHH ot 20 ao 50 Asen b n;eHononyjiHi];HHX G. capituliflora 
h ot 20 ao 45 Anen — b ii;eHononyjiHii;HHX A . diapensioides . B a;eHHononyjiH- 
h;hhx anaHTOJinMOHa Ha BHcoTax 3900 m h 4100 m HaA yp* M * B TenjiBie toah 
$a3a ABeTeHHH HannuaeTCH hohth OAHOBpeMemio, b xojioAHBie — Ha BBicoTe 
4100 m HaA yp- m. 3ana3Ai»iBaeT Ha 5—7 Anen. CyroHHHH phtm n;BeTeHHH na- 
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Phc. 1. CTpoerae ujBeTKa Gypsophila capituliflora Rupr. 

I — oOnraft Bun, 2 — jienecTOK c TbiHUHKaMH, 3, 3a — nepacKpbiBiimiiCH h pacKpbiBmniiCH nbijibHHKH, 
4 — necTHK, 4a — pbijibu;e, 5 — namenKa, € — ceMH, 7 — iuioh KopoooHKa. 


'iHMa n aKaHToJiHMOHa, xapaKTep hx onBiJieHHH, KaK^n cTpoeirae pBeTKOB, 
HMeioT pH,n; ocoSeHocTefi. 

I^BeTKH G. capituliflora ch^ht Ha kopotkhx tohkhx pBeTOHonucax h co- 
6paHBi b rojiOBHaTBie ,n;Hxa3HaJiBHBie coijBeTHH Ha KOHpe CTeSjien. JJnaMeTp 
copBeTHH cocTaBJiaeT 1—2 cm, h b hhx HacHHTBiBaeTCH£O|30^eTKOB. I^BeTKH 

aKTHHOMOp$HBie, HHTHHJIGHHBie C ffBOHHBIM OKOJIOpBeTHHKOM H npHIJBeT- 
HHKaMH (pnc. 1). IIpHIJBeTHHKH HJieHHaTBie, HHDjeBHftHBie, 3aOCTpeHHBie HJIH 
cpa3y nepexo,n;Hni;He b KopoTKoe ocTpoKOHenne. Hanienica cpocTHOJienecTHaH 
KOJioKOJiBHaTan 3.5—5 mm ajihhbi, pacceneHHa h £0 1 / 3 Ha hhtb TpeyroJiBHBix 
ocTpBix iuieHHaTBix no Kpaio 3y6n;oB. BeHHHKH3HHTH6jie,o;Hopo30BBix, cjiercca 
$HOJieTOBBIX HJIH SeJIOBaTHX CPOCIHHXCH JieneCTKOB, C HeKTapHHKOM. 

y G. capituliflora OTMeneHO xapaKTepHoe ,o;jih ceM. Caryophyllaceae h po,o;a 
Gypsophila (TypcyHOB, 1966, 1973; IIoHOMapeB, ^eMBHHOBa, 1975) HBJieHne 
rHHOflnapHH, t. e. nceHCKOH ^By^oMHocTH. KaHHM roJiOBHaTon;BeTKOBBiH HMeeT 
n;BeTKH flByx thhob: 1) o6oenojiBie, bghhhk kotopbix co,n;ep>KHT 10 thhhhok 
(o6hhho 5, pence 6 6ojiee ^jihhhbix) h necTHK c ffByMH cTOji6nKaMH h OAHorHe3,n;- 
hoh BepxHen 3aBH3Bio, JienecTKH BeHMHKa b 1.5 pa3a /ijjiHHHee HaineHKH h 
^ ocTnraioT 5.5—7.5 mm; 2) (JyHKpnoHajiBHO nceHCKne pBeTKH, bghhhk koto- 
pux b 1.5—2 pa 3 a MeHBme BeHHHKa oSoenojiHx pBeTKOB, a tbihhhkh pe#y- 
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Phc. 2. CyroaHLiH phtm p&CKpBiTHH o6oenojmx ii^BeTKOB Gypsophila capituliflora Rupr. 

(1966 r.). 

I, 2 , 3 — hhcjio hbctkob, pacKpHBnraxcfl y nepBoii, BTopoii h TpeTbeft oco6h; 4 — TenmepaTypa B03ayxa 
na BMCOTe 10 cm ot noBepxHOCTH hohbh; 5 — OTHOCHTeJibHaa BjiawtHOCTb B03flyxa Ha BbicoTe 10 cm. 
Ha ocu a‘6cyucc — nacbi HaOmoneHHii, na ocu op dunam — TeMnepaTypa, OTHOCHTejibHan BjiawHOCTb B03- 

Hyxa, hhcjio pacKpuBmHxcH i^bctkob. 


AapoBami h hmciot KopoTKae TBiaaHoaHBie hhth c HeAopa3BHTBiMH, He co- 
Aep>Kain;HMH hhjibah hbijibhhk aMH. JKeHCKax abctkob HeMHoro, h BCTpeaa- 
IOTCH OHH BMeCTe C oSoeHOJIHMH Ha OffHHX H Tex >Ke OCo6hX. B HeCKOJIBKO 
6oJiBmeM KOJinnecTBe (JyHKijHOHajiBHo >KeHCKae ijBeTKH OTMeaemi b TenjioM 
1966 r. BepoHTHO, pa3BHTae hx b Kanoa-TO Mepe CBH3aHo c hofoahhmb ycjio- 
bhhmh ce30Ha BereTaijaa. 

IlepaoA bbabmoto HeBoopy>KeHHHM rjia30M pa3BHTH h ABeTKa G. capitu¬ 
liflora mojkho pa3,n;ejiHTB Ha Tpn CTaAaa: 1) njiOTHBie 6yTOHBi, 2) pHXjme 
6yTOHH, 3) OTKpBITBIH DjBeTOK. CTa^HH HJIOTHBIX 6yTOHOB ^OBOJIBHO HpO^OJI- 

H^HTeJiBHa (20—25 Anea). CTaAaa phxjihx 6ytohob ^jibtch npa 6jiaronpaaT- 
hbix ycjiOBaax okojio 2 Anea, npa He6jiaronpaaTHHx — 3aTaraBaeTca ao 
4-5. 

PacapBiBaiOTCH n;BeTKa KaaaMa npa TeMnepaType B03Ayxa ot 12 ao 30° 
(Ha BBicoTe 10 cm ot noBepxHOCTH hohbh, r^e pacnojiaraeTCH 6ojiBmaa aacTB 
coii;BeTHH) a OTHocaTejiBHoa BJiaaoiocTB 13—30%. IlepBBiMa b coABeTaax 
(rojioBKax) KaaaMa pacnycaaiOTCH KpaeBHe ijBeTKB. O^HOBpeMeHHo mojkct 
pacKpBiTBca ao 4 RBeTKOB. B 6jiaronpaHTHBie ahb DjBeTKa pacapBiBaiOTCH 
opaBHaTejiBHo paBHOMepHo b TeaeHae Bcero ahh (c 9 ao 17—18 a), He6ojiB- 
mae MancaMyMBi (1—2) HaSjnoAaiOTCH, KaK npaBajio, b caMHe Tenjine AneB- 
HBie aacBi (13—14 a) npa TeMnepaType B03Ayxa 20—28° (Ha BBicoTe 10 cm) 
a OTHOCHTeJIBHOH BJia>KHOCTB 18—25% (pac. 2). B CpaBHHTejIBHO XOJIOAHHe 
AHa a cjieAyioni;ae 3a HaMa DjBeTeHae HaaaHaeTcn no3AHee (10—12 a) a mojkct 
3aKaHaaBaTBCa 3HaaaTejiBHo paHBme (okojio 14 a). IIojiHaH caHxpoHHocTB 
b ABeTeHBB oco6ea AeHononyjiHAaa, Kan npaBBJio, He HaSjuoAaeTca. B oaeHB 
xojiOAHHe a A°>KAJiBBBie ahb abcthb He pacapBiBaiOTca. 
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CTaflHH OTKptiToro u;BeTKa o6bihho ajihtch 3—4 ahh. B oneHB >KapKyio 
noro,n;y OHa MO?KeT coKpanjaTBCH ao 2 A^en, b npoxjia^Hyio — pacTHTHBaTBcn 
AO 5. Ha 3toh CTa^nn bbi^jihiotch Tpn $a3Bi: a) pacapBirae BeHHHKa, 6) tbi- 
HHHOHHan, b) necTHHHan. B SjiaronpnHTHyio noroAy TBiHHHOHHaH $a3a Ha- 
HHHaeTCH o^HOBpeMeHHO c pacKpBiTneM BeHHHKa: b njeJiB Me>KAy jienecTKaMH, 
KaK TOJIBKO OHH HaHHHaiOT paCXO^HTBCH, HBIJIHT O^Ha HJIH A BB TBIHHHKH. 

no Mepe pacKpBiTHH BeHHHKa hhcjio hbijihibihx tbpihhok yBejiHHHBaeTCH. 
B njioxyio noroAy HBiJieHHe MomeT HanaTBCH naca nepe3 2 nocjie Hanajia 
pacKpBiTHH BeiriHKa. B 3tom cJiyaae OAHOBpeMeHHO HaHHHaioT hbijihtb 4 — 
5 TBIHHHOK. nepBBIMH HBIJIHT ftJIHHHBie TBIHHHKH. B 6yTOHe BCe TBEHHHKH 
corHyTBi: cjierKa po30BBie (nonra SejiBie) hbijibhhkh OTomyTBi bhh3 h o6pa- 
m;eHBi k necraKy (pnc. 3, 4). ^jiHHa necraKa cocTaBJineT b 3to BpeMH 3.5, 
KOpOTKHX TBIHHHOK — 2 — 3, ftJIHHHBIX — 3.2—4 MM. K HanaJiy HBIJieHHH 
ffJIHHHHe TBIHHHKH BBIHpHMJIHIOTCH H HX* TBIHHHOHHBie HHTH ftOCTHTaiOT 6 — 
7 MM. 9KCTpop3HBie HBIJIBHHKH CTaHOBHTCH KpaCHOBaTBIMH H BCKpBIBaiOTCH 
npo,n;ojiBHOH mejiBio, ,n;jiHHa hbijibhhkob cocTaBjineT 0.60 — 0.75, nrapHHa — 
okojio 0.3 mm. HacTO HBiJieHne tbihhhkh HannHaeTCH ao Toro, KaK tbihhhoh- 

Han HHTB BBITHHyjiaCB. B MOMeHT HBIJieHHH ^JIHHHBIX TBIHHHOK KOpOTKHe 
Haxo^HTCH ein;e b corayTOM coctohhhh, ho ,n;jiHHa hx cocTaBJineT y>Ke 4 — 5 mm. 
KopOTKHe THHHHKH BBIHpHMJIHIOTCH H HHHHHaiOT HBIJIHTB Haca Hepe3 2 HOCJie 
Hanajia HBIJieHHH .hjihhhbix. ^JiHHa hx AOcraraeT b 3to BpeMH 6 mm. TBiHHHKa 
KaHHMa nBIJIHT B 3aBHCHMOCTH OT HOTO^HBIX yCJIOBHH OT 2 AO 3 — 4.5 H. IlBI- 
jieHne n;BeTKa ajihtch ot 1 — 2 AHeH b TenjiBie BereTaii;HOHHBie ce30HBi (1973 r.) 
AO 3 — 4 AneH b xojiOAHBie (1964 r.). B oneHB xojioAHyio, AO>KAJiHByio h na- 

CMypHyiO HOrOAy HBIJIBHHKH He BCKpBIBaiOTCH. Bo BpeMH HBIJieHHH TBIHHHOK 
necTHKH oSoenojiBix abotkob ein;e He totobbi k BocnpHHTHio hbijibabi, pa3BH- 
rae hx 3aBepmaeTCH b KOHii;e tbihhhohhoh $a3Bi (pnc. 4, 5). OnjioAOTBopeHHe 
npoHCxoAHT nocjie OKOHnaHiin HBIJieHHH, Ha BTopoii, name TpeTHH aohb c mo- 
MeHTa pacKpBiTHH BeHHHKa. B Hanajie nBiJieHHH AJiHHa 3aBH3H necraKa 
cocTaBJineT 1.3 — 1.5, AJiHHa ctoji6hkob AocTHraeT 5 mm h BepxHHH TpeTB hx 

CTaHOBHTCH $HOJieTOBOH. K KOHDjy HBIJieHHH y>Ke HOJIHOCTBK) (|)HOJieTOBBie 
ctoji6hkh co CBeTJiBiMH pBiJiBii;aMH AOCTHraioT 7 — 7.2 mmh TopnaT H3 BeHHHKa r 
JieneCTKH KOTOporO CHJIBHO pa3ABHHyTBI. OTnBIJIHBIHHe HBIJIBHHKH CTaHOBHTCH 
6jieAHO $HOJieTOBBIMH, C?KHMaiOTCH H HOHHKaiOT BHH3. TBIHHHOHHBie HHTH 
BBITHTHBaiOTCH, HOHTH CpaBHHBaiOTCH y AJIHHHBIX H KOpOTKHX TBIHHHOK H 
OTKJIOHHIOTCH K JieneCTKaM BeHHHKa, KOTOpBie 6BIBaiOT paCKpBITBI TaK CHJIBHO r 
HTO BHAHa 33BH3B. 06BIHHO 3T0 6BIBaeT B 12 H. B nepHOA c 12 ao 15 H pBIJIBI];a 
HOAHHMaiOTCH Ha 1 MM BBime JieneCTKOB H HOKpBIBaiOTCH HBIJIBAOH, COXpaHHH 
H«H3Hecnoco6HocTB ao 2—3 ahoh. OnjioAOTBopeHHBie pBiJiBAa >KejiTeioT, 
a 3aBH3B HOCJie OHJIOAOTBOpeHHH CTaHOBHTCH CJiaSo KOpHHHeBOH H AOCTHraeT 
1.6 mm. JieneCTKH BeHHHKa SjieAHeioT, HannHaiOT cKpynnBaTBCH, BeHHHK npe- 
Bpam;aeTCH b TpySny h yBHAaeT Ha 2—4 (5)-ii aohb c MOMenra pacKpBiTHH. 
y (JyHKAHOHaJIBHO 2KCHCKHX IJBeTKOB pBIJIBAa neCTHKa. CHOCoShBI BOCnpHHH- 
MaTB HBIJIBAy AO paCKpBITHH BeHHHKa, BBIABHraHCB B AHeBHOe BpeMH Ha Vg. 
AJihhbi ctoji6hkob b in;ejiB Me>KAy JienecTKaMH. BeHHHK pacKpBiBaeTCH npn- 
MepHo nepe3 cyTKH nocjie 3KcnoHHpoBaHHH pBiJieii;. 

OTAejiBHoe con;BeTHe G. capituliflora ijBeTeT b 3aBHCHM0CTH ot nncjia 
ABeTKOB h noroAHBix ycjiOBHH ce30Ha ot 12—14 ao 20—26 Anen. I^BeTeHHe 
noAynieK, Ha kotopbix HacHHTBiBaeTcn ot 20—30 ao 500—1000 abotkob, 
npoAOJDKaeTCH ot 16 ao 25—35 Anen h 6ojiee. CpaBHHTejiBHo 6bictpbim h Apy^- 
hbim oho SBiBaeT b toabi c tohjibimh BereTaAHOHHBiMH ce30HaMH h oneHB pa- 
CTHTHBaeTCH B XOJIOAHBie H BJiaJKHBie. 

I^BeTKH A. diapensioides HaxoAHTCH b chahhhx, 3aMeTH0 npeBBimaioiAHx 
JIHCTBH (6 — 7 MM AJIHHBl), OAHHOHHBIX HJIH COSpaHHBIX HyHKOBHAHO HO 2—3 (4) 
KOJIOCKaX, 06 BIHHO OAHOABeTKOBBIX, peAKO — A B Y x B; BeTK OBBIX. Hhcjio kojio- 
CKOB B C0AB6THHX OHpeAOJIHeTCH norOAHBIMH yCJIOBHHMH Ce30Ha BereTaAHH 
H B03paCTHBIM COCTOHHHeM OCo 6 eH. HanSoJIBHiee HHCJIO KOJIOCKOB pa3BHBa- 
eTCH b TenjiBie toabi. Oahhohhbi6 kojiockh oco 6 eHHo nacTBi b xojiOAHHe toabi 
h HanSojiee xapaKTepHBi ajih CTapBix oco 6 en. V oahhohhbix kojiockob BTopon 
KOJIOCOK HaCTO SBIBaeT HeAOpa3BHT, HHOTAa HeAOpa3BHTH BTOpOH H TpeTHH 
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Phc. 3. TfcraHHKa Gypsophila capi- 
tuliflora Rupr. b hjiothom 6y- 
fcme (1), nepeff HauanoM nmie- 
HHfl ( 2 ), B MOMeHTBI IIBIJieHHH (3) 

h yBHgaHHH (4). 






Phc. 4. I^BeTeHHe ^yHKi^HOHajiBHO o6oenojioro ijBeTKa Gypsophila capituliflora Rupr. 

1 — CTaflHH pHXJIblX SyTOHOB, 2 — HanajIO TblHHHOHH oii $a3M, 3 — KOHeiJ TbIHHHOHHOft $a3bl, 4 — 
necTHHHan $a3a, 5 — oiuioaoTBopeHUbift i^bctok. 



Phc. 5. Pa3BHTHe necTHKa b o6oenojn>ix ijBCTKax Gypsophila capituliflora Rupr. 

1 — necTHK b njioTHOM SyTOHe, 2 — b Hanajie, 3 — cepe^HHe, 4 — b KOHije TbrraHOHHoft <$>a3bi, 5 — r nocne 

OnjIOflOTBOpeHHfl. 



kojiockh. Ha o,ii;hom pacTeHHH MOH?eT HacHHTHBaTBCH ot 5—10 ,n;o 500—800 
h 6 ojiee kojiockob. I^BeTKH A. diapensioides, KaK h G. capituliflora , aKTHHo- 
MOp(|)HHe, HHTHHJieHHBie C ftBOHHBIM OKOJIODjBeTHHKOM H HpHDjBeTHHKaMH. IIpH- 
ijBeTHHKH KOJiocKa (4—5) BBepxy rojiBie, nrapoK03aKpyrJieHHBie, Hapy>KHBiii 
npsDjBeTHHK ,o;jihhoh 2—3 mm h oSbihho b 2.5 pa3a Kopone BHyTpeHHsx, mn- 
poKOHHD;eBH f n;HBiH, c oneHB kopotkhm OTTHHyTBiM ocTpneM h y3KHM nepenoH- 
naTBiM OKanMJieHHeM, BHyrpeHHne — nrapoKo-nepenoHHaTOOKaHMJieHHBie, He- 
MHoro npeBBimaioT Tpy 6 ny nameHKH, HHor,n;a ^oxo^ht ,n;o hojiobhhbi ee oirnSa 
(pnc. 6 ). HamenKa cyxonneHnaTan, BopoHKOBHftHan, b ocHOBaHHH npHMan y 

5— 7(8) mm ,o;jihhbi; 0 Trn 6 namenKH 5-jionacTHon, SejiBin, pe>Ke — b caMOM 
HH3y po30BBiH. BeHHHK ftOBOJiBHO KpynHBin, 3HaHHTejiBHO npeBBimaiomHH 
namenKy, c hhtbio npo,n;oJiroBaTBiMH oSpaTHOJiamjeTHBiMH, cyncemiBiMH k ocho-- 
BaHHio 6 jie,n;HO- hjih hpko-po30bbimh JienecTKaMH, KOTopue HMeioT BBieMKy 
BBepxy h cpacTaioTca jihhib b caMOM HH 3 y. fljnraa jienecTKOB cocTaBJiaeT, 

6 — 8, Tpy 6 ioi BOHHHKa — 4—5 ( 6 ) mm. BeirraK co,n;ep>KHT 5 cynpoTHBHBix 
jienecTKaM tbihhhok, KOTopBie pacnrapeHHBiMH b HnncHen Hacra hhthmh He- 
BBICOKO CpaCTaiOTCH C JienecTKaMH H HMeiOT HeKTapOHOCHyK) TKaHB. IleCTHK 
OftHH, C IIHTBK) HHTeBHftHBIMH, pe^KO OnynteHHBIMH H CBoSoftHBIMH OT CaMOTO 
OCHOBaHHH CTOJl 6 nKaMH, 1—2 H3 KOTOpBIX MOTyT 6 BITB Kopone OCTaJIBHBIX. 
3aBH3B oftHorHeaftHan, JiHHefiHo-pnjiHH.npHHecKaH, nocTeneHHO nepexo,n;H- 
m;aH b ctoji 6 hkh. PBiJiBpa njiocKoroJioBnaTBie. OieHB xapaKTepHa ,o;jih A. dia¬ 
pensioides pacnpocTpaHeHHan b po,n;e Acantholimon (Baker, 1948, 1966; 
Bokhari, 1973) reTepocrajinn. ^JiHHa ctoji 6 hkob b pBeraax A. diapensioides 
BapBnpyeT (pnc. 7). Ha OCHOBaHHH cooTHomeHHH ,o;jihhbi necraKOB h tbihh- 
hok BBi,n;ejieHBi ,n;Ba Tnna pbctkob: ,n;jiHHHonecTHHHBie, b kotopbix necTHKH 
flocTnraiOT 7.5 ( 8 ) mm h 0Ka3BiBai0TCH Ha 1—3 mm ^Jimmee tbihhhok hjih paBHBi 
hm, a pBiJiBpa no^HHMaiOTCH Ha,n; hjiockoctbio OTrn 6 a BeHHHKa npsMepHo 
Ha 1.5 mm; KopoTKonecTHHHBie, b kotopbix ^Jimia necraKOB cocTaBJineT 
4.5—5, h ohh o 6 bihho Ha 2—4 mm Kopone tbihhhok, a tbihhhkh npsMepHo 
TaKon me .hjihhbi, KaK necTHKH b nepBOM rane, h Moryr no,n;HHMaTBCH Ha# 
hjiockoctbio oTrnSa BeHHHKa Ha 1—1.5 mm. Oco 6 h c ajihhho- h KopoTKone- 
cthhhhmh pBeTKaMH pacnpocTpaHeHBi b peHononyjmpHHX npsMepHo o,n;HHaKOBo y 
o^naKo Ha 6 jno,n;aeTCH HeKOTopan cbh3b reTepocrajinn c B03pacTOM pacTensn 
n noro^HBiMH ycjiOBHHMH ce30Ha BereTapnH. HecKOJiBKO SoJiBmee hhcjio 
oco 6 en c /jjjiHHHonecTiriHBiMH pBeTKaMH HacHHTBiBajiocB b TenjiBie ro,n;Bi. 
Bojiee xapaKTepHBi ^jiHHHonecTHHHBie pBeTKH ,n;jiH mojio^bix h cpe,n;HeB03- 
paCTHBIX pacTeHHH, XOTH B OHeHB TeHJIOM 1973 r. B SOJIBIHOM KOJIHHeCTBO 
ohh oTMenajincB y CTapeioipHx oco 6 en. Bcer,n;a b MeHBmeM KOJinnecTBe oco 6 h 
c ,n;jiHHHonecTHHHBiMH pBeTKaMH BCTpenajracB b rpynne caMBix CTapBix reHe- 
paTHBHBIX pacTeHHH. 

y pBeTKOB A. diapensioides, KaK h y G. capituliflora , nepno/i; n;BeTeHHH 
h no,n;roTOBKH k HeMy mohcho pa3^;ejiHTB Ha Tpn cTa^nn: 1) HJiOTHBie SyTOHBi, 
2) pBixjiBie SyTOHBi, 3) otkpbitbih pBeTOK. Ilpn nepexo,n;e b cTa^nio pbixjibix 
S yTOHOB JionacTH namenKH cjierKa pacxo^HTCH h b raySmie ee CTa- 
hobhtch BH,n;eH bchhek. Tanoe cocTOHHne oSbihho HacTynaeT yTpoM h .hjihtch 
ot 20 h ,n;o 2 cyTOK, b TeneHne kotophx BeHHHK y,n;jiHHHeTCH Ha 2.8—3 h Ha- 
HHHaeT HpeBBimaTB Hamenny Ha 2—2.5 mm. OftHOBpeMemio H,n;eT pa3BHTne 
aH^popen h rnHepen. Bojiee ,n;jiHTejiBHa h cJion«Ha CTa^nn OTKpBiToro pBeTKa,. 
KOTopan npo,n;ojiH«aeTCH b 3aB hchmocth ot hoto^hbix ycjioBHH ot 1 30 3 cy- 
tok; b oneHB >KapKyio noro,n;y BeHHHK HannHaeT yBH,n;aTB k Benepy Toro me 
,o;hh. 9Ta CTa,n;HH BKJHonaeT Tpn $a3Bi: a) pacKpBirae BeHHHKa, 6 ) THHHHOHHyio 
n b) necTHHHyio. 

PacKpBiBaiOTCH ijBeTKH A. diapensioides npn 6 ojibihoh aMnjiHTy,n;e TeM- 
nepaTyp b npn3eMHOM cjioe B03,n;yxa (12—40°) h othocht 6 jibhoh BJia>KHOCTH 
10 — 30%. GyTOHHBIH pHTM HjBeTeHHH peHOnonyJIHDjHH xopomo BBipa>KeH, 
ho peryjinpyeTCH xo^om TeMnepaTyp B03,n;yxa (pnc. 8). HanSoJiee Sjiaronpn- 
hthbi ,o;jih pBeTeHHH aKaHTOJiHMOHa ,o;hh c TeMnepaTypon B03,n;yxa 17—28° 
(Ha BBicoTe 5 cm) npn othochtcjibhoh BJia>KHOCTH 18—30%. B TaKne j \hh 
b nepHO,n; MaccoBoro u^BeTeHHH peHononyjinpHH pe3KO BBipa>KeH yTpeHHHH 
MaKCHMyM pacKpHTHH DjBeTKOB, KOTopBiH,Ham;e Bcero na,n;aeT Ha 10 h, e,o;H- 
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Phc. 6. CTpoeHne ijBeTKa Acantholimon diapensioides Boiss. 


l — corjBeTne, 2 % 2a — HapyntHBie npmuBeTHHKH KonocKa, 26, 2e — BHyTpeHHne npmjBeTHHKH KOJiocKa, 
3 — jienecTOK c THHHHKOft, 4 — ptijibije, 5 — necTHK, 6 — pa3BepHyTaa namenKa, 7 — hjioa, 8 — nnoR 

c nameHKOii. 





t % 



t % 






20 uw'sia 2k uKi/ifi 


Phc. 8. CyToratra phtm pacKpHTHH i^b6tkob Acantholimon diapensioides Boiss. (1966 r.). 

1,2,3 — hhcjio u;BeTKOB, pacKpbiBmuxcH y nepBOft, BTopoii h TpeTbeii oco6h; 4 — .TeMnepaTypa B03Hyxa 
Ha BbicoTe 5 cm; 5 — oth ocirrejibHa h BjiamHOCTb B03p;yxa Ha bhcotc 5 cm. 

Ha ocu a6citucc — Hacu Ha6jno;neHHft, na ocu opdunam — TeMnepaTypa, OTHOCHTejibHan BjiawHOCTb bo3- 

nyxa, hhcjio pacKpbiBnmxcH n;BeTKOB. 


HHTOBie DjBeTKH hjih hx He6ojiBnrae rpyrnm MoryT pacKpBreaTBCH c 8— 
8 h 30 mhh ,n;o 16 h. CyTOHHan psTMHKa n;BeTeHHH 3aMeTHO HapymaeTCH no,n; 
BJiHHHueM noro^HBix ycjiOBHH, oco6eimo TeMnepaTypti B03,n;yxa b npe^mecT- 
Byiomne njBeTeHHio rhm . lips oneHB TenjiBix npe,n;mecTByK)m;HX ^hhx MaKCHMyM 
pacKpBiBmHXCH ijBeTKOB b nocjie,n;yK)in;HH ,n;eHB HaSjnoftajicn b9h npn TeMne- 
paType B03,n;yxa b 3to BpeMH 17—25°, npn npoxjiaflHBix — CMenjajiCH Ha 11 h 
h HaSjiioAajicH npn TeMnepaType B03,n;yxa 25—32°. B ro,n;Bi, HeSjiaronpsHTHBie 
ho noro^HBiM ycjiOBHHM, ijBeTKH pacKpBiBaJincB nocTeneHHO b TeneHne Bcero 

jsjs.fi (8 h 30 m —17 h) c 2—3 HeSojiBmnMH MaKCHMyMaMH (9, 11 h 13—14 h). 
B oco6o xojio^HBie ce30HBi Ha6jiio^ajiocB cpaBHHTejiBHO paBHOMepHoe pacnpH- 
Tne n;BeTKOB c 10—12 ,n;o 14—16 h. Grporaa chhxpohhoctb b pacKpBiTHH u;bot- 
kob y oco6eii ijeHononyjmijHH He OTMeneHa (pnc. 8). 06bihho KaK y pa3HO- 
B03pacTHBix pacTeHHH, TaK h y oco6ea o^Horo B03pacTHoro coctohhhh MaK- 
CHMyMH DjBeTeHHH He C0Bna,n;aK)T h npn MaKCHMajiBHOM nncjie i^BeTKOB, pac- 
HpHBmeMCH b n;eHononyjiHu;HH b 10 h, npnxoflHTCH y OT,n;ejiBHBix ocoSefi 
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Phc. 9. TuHHHKa Acantholimon diapensioides Boiss. b iijiothom (1), b pbixjiom 6yTOHe (2) r 
B MOMeHT IIBIJieHHH ( 3) H yBHflaHHH ( 4 , 5). 

Ha 9, 10 h 11 h. Tojibko b TenjiBie 6e3o6jiaHHBie jsjsm c oneHB ycTOHHHBOH 
TeMnepaTypoH B03,n;yxa hohth y Bcex ocoSen ijeHononyjiHDiHH MaKCHMajiB- 
Hoe hhcjio DjBeTKOB pacKpBiBaeTCH b o^hh h tot me nac. HanSojiee nyBCTBH- 
TejiBHBi k noro,n;HHM ycjiOBHHM MOJio^Bie pacTemm, CTapBie oco6h ijBeTyT npn 
SojiBmen aMnjiHTyn;e TeMnepaTyp. Ha BBicoTax 3900 h 4100 m Ha,n; yp. m. 

CyTOHHBIH PHTM paCKpBITHH IJBeTKOB aKaHTOJIHMOHa B TenJIBie flHH O^HHaKOB, 
b npoxjia^HBie — Ha BBicoTe 4100 m HanaJio ijBeTeHHH h ero yTpemiHH MaKCH- 
MyM; 3ana3,n;BiBaiOT Ha 1—1.5 naca. 

Oco6b A. diapensioides HjBeTeT ot 5—7 ,n;o 13—15 (20) ^Hen. IlepBHMH 
o6bihho pacKpBiBaiOTCH n;BeTKH no Kpaio no,n;ymeK, t. e. pa3BHBmnecH Ha 
caMBix mojio^bix (KajieH,n;apHo) noSerax. Ohh pacKpBiBaiOTCH no OflHOMy 
b Tex coDjBeTHHx, KOTopBie HecyT 2 — 4 DjBeTKa, pence o^HOBpeMeHHO pacicpBi- 
BaioTcn 2—3 DjBeTKa. B SjiaronpnHTHBie ,o;hh Ha noflynrce 3an;BeTaeT o^HOBpe- 
MeHHO ,n;o 50—180 HBeTKOB, b npoxjia^HBie — He 6ojiee 4 — 10. Han6ojiee 
aKTHBHoe DjBeTeHne Ha6jno,n;aeTCH Ha 5— 6-h ,n;eHB. 

BeHHHK 6nBaeT totob k pacKpBiTHio, Kan npaBHJio, k 9—11 n h npn 6jiaro- 
npHHTHBix noro^HBix ycjiOBHHx pacKpBiBaeTCH 3a 1.5—2 n. B npoxJia^HHe rhk 
ero pacKpBirae 3aTnrnBaeTCH ot 6 n £0 4 cyTOK. G HanajiOM pacapBiran BeH- 
anna coBna,n;aeT Hanajio tbihhhohhoh $a3Bi: tbihhhkh o6bihho HannHaior 
hbijihtb o^HOBpeMeHHO c pacxonc,n;eHHeM jienecTKOB. B xojio,n;HBie ro,n;Bi k Ha- 
najiy pacxonc,n;eHHH JienecTKOB tbihhhkh nacTO y me hbijiht hjih HannHaiOT 
HBIJIHTB CnyCTH 1—2 H. Bee TBIHHHKH B IJBeTKe HBIJIHT OftHOBpeMeHHO, 
Jinnib HHor,n;a o,n;Ha—flee HannHaiOT HBiJieHne Ha 2—3 h paHBme oc- 
TajiBHBiXr Ilpn SjiaronpnHTHBix ycjiOBHHx ocHOBHan Macca hbijibijbi bbe- 
CBinaeTCH b TeneHne 3—5 n, npn MeHee SjiaronpnHTHBix — HBiJieHne 
n;BeTKa npo,n;ojincaeTCH 1—2 cyTOK. Bo BpeMH HBiJieHHH tbihhhkh TopnaT 
BBepx, HHor,n;a CKyHHBaiOTCH (pnc. 9, 10). Po30BBie hjih MajiHHOBBie 3KCTpop3- 
HBie HBIJIBHHKH, KOTOpBie BCKpBIBaiOTCH HpOftOJIBHOH meJIBIO, ftOCTHraiOr 

0.3 — 0.4 mm b nrapHHy h CTaHOBHTCH ncejiTBiMH ot o6hjihh nBiJiBijBi, npno6pe- 
Tan nepe3 2—3 h ^hojictobbih ottchok. OTnBiJiHBnrae CBeTJio-$HOJieTOBBie 
TBIHHHKH TOpnaT BO BCe CTOpOHBI. K KOHIiy HBiJieHHH BeHHHK, KOTOpBIH 6jie,n;- 
HeeT npHMepHO nepe3l nnocjie Hanajia paoxonc^emiH JienecTKOB, CTaHOBHTCH 
6jie,n;H0-p030BHM H SBIBaeT paCKpBIT MaKCHMaJIBHO. B MOMeHT aKTHBHOrO HBI- 
JieHHH tbihhhok pBiJiBija necraKa em;e He totobbi k bochphhthio hbijibijbi h,. 
Kan npaBHJio, HanmiaiOT BoenpHHHMaTB ee nepe3 6—7 h nocjie pacicpBiTHH 
BeHHHKa, t. e. nepe3 7.5 —8 n nocjie Hanajia HBiJieHHH. Ohjio^otbophiotch 
ohh oSbihho Ha cjieffyiomee yTpo (b 10 — 12, pence b 13 h) npn TeMnepaType 
B03,n;yxa 25—32° h othocht6jibhoh BJiancHocra Menee 20%. HecKOJiBKO 6bi- 
CTpee (nepe3 2 — 3 h nocjie paCKpBITHH BeHHHKa) MoryT ohjio^otbophtbch 
pBIJIBHa B AJIHHHOneCTHHHBIX n;BeTKaX. BeHHHKH TaKHX Ii;BeTKOB HaCTO 
pacKpBiBaiOTCH oneHB cjia6o h pBiJiBD;a BBi^BnraiOTCH b m;ejiB Menc,n;y 
jienecTKaMH. HanSojiee aKTHBHO onjio,n;oTBopeHHe pBijieii; npoxo^HT b TenjiHH 
6e3BeTpeHHBiH nacMypHBin ,n;eHB. Onjio,n;oTBopeHHBie pBiJiBD;a H3 ncejiTBix 
npeBpam;aiOTCH b opaHnceBBie, cjierna KpacHeiOT. K MOMenry 3aBepmeHHH 
HeCTHHHOH $a3BI BeHHHK CTaHOBHTCH HOHTH SeJIBIM H JieneCTKH HaHHHaiOr 
cjierna 3aKpyHHBaTBCH, 3aTeM HHHCHne nacTH JienecTKOB co6npaiOTCH b 6ojieo 
y3Kyio TpySny, a BepxymKH hx CKpyHHBaiOTCH h cncHMaiOTcn b hjiothbih onpyr- 
jibih KOMonen. Ilocjie yBH,n;aHHH BeHHHKa HannHaeTCH pacnpHTne namenKH^ 
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Phc. 10. I^BeTeHne xa3MoraMHtix ujBeTKOB Acantholimon diapensioides Boiss. 

AJIHHHOneCTHHHWft, II — KOpOTKOneCTHHHBlft IJB6T0K; 1 — pBIXJIBlft 6yTOH, 2 — TBIHHHOHHaa <$a3a (MaCCOBOe' nBIJieHHe), 3 KOHeiJ TBIHHHO^H 0& 

$a3BI, 4 — OnjIOflOTBOpeHHBlft I^BeTOK, 5 — yBHflaiOmHfi B6HHHK. 











XapaKTep onmieHHH pacTeHHH-noftymeK aobojibho cjiojkch. I^BeTKH hx 
H M ei 0 T xopomo BBipaJKeHHyio SHTOMotjnJiBHyio CTpyKTypy, npncnocoSjieHHH 
K nepeKpecraoMy onBiJieHHio h co,n;ep;>KaT HeKTap. IJbotkh G. capituliflora 
pacKpHBaiOTCH b TeneHne Bcero ahh, ajih (^yHKqnoHajiBHo oSoenojiBix qBeTKOB 
xapaKTepHa ftnxoraMHH (npoTepaH^psH). IlBiJiBqeBBie 3epHa cpaBHHTejiBHO 
MeJiKHe, OKpyrjme, Tpex6opo3,n;HHe, c HeSojiBmHMH 6yropKaMH Ha noBepx- 

0OCTH 3K3HHBI. OTMe^eH ,n;HMOp$H3M HHJIBDjH, HpOHBJIHK)in;HHCH B pa3MepaX 

nHJiBD;eBBix 3epeH: okojio 10—20% 3epeH b 1.5 pa3a KpynHee ocTajiBHBix. 
Han6oJiee xapaKTepHa ajih G. capituliflora , KaK h ajih Apyrnx bhrob 3 Toro 
po,n;a (TypcyHOB, 1966; EecnaJiOBa, 1974), 3htomo$hjihh. B onBijieHHH G. ca¬ 
pituliflora npsHHMaiOT yqacTne pacnpocTpaHemme Ha IlaMspe (HoBo>KHJioBa, 
1975) HaceKOMHe-OHHJiHTejin. LJbctkh ero oxotho noceiqaiOT niMejin (Bombus 
serrisquama), nnejiBi (Prosopis, Anthophora, Megachile), 6a6oHKH (Lycaena, 
Brenthis, Satyrus). B qBeraax OTMeneHBi Myxn (Galliphora uralensis Vill., 
Larvivoridae, Asilidae, Syrphidae, Muscidae h ,n;p.). BepoHrao, B03M0?KHa 
KaHTapo$HJiHH: nacTBi b qBeTKax ?KyKH KpacHOTejiKH H3 ceM. Trombidiidae. 
HaceKOMBie-onBiJiHTejiH hohbjihiotch b qeHononyjiHqHH c pacnpHTseM nep- 
bhx qBeTKOB h noceiqaiOT hx b TeneHne Bcero jsja.fi. MaKCHMyM noceiqeHHH 
HaSjiioftaeTCH b Tenjine npeftnoJiyfteHHBie h ftHeBHBie nacBi. O^HaKo HHCJieH- 
HOCTB HaCeKOMBIX-OHHJIHTejieH B BHCOKOropBHX IlaMHpa OHeHB HenOCTOHHHa. 
B 3 HaHHTejiBHBix KOJiHHecTBax ohh OTMeneHBi jihhib b SjiaronpnHTHBie HO 
noro^HBiM ycjiOBHHM ro^H. Tan, b TenjioM 1966 r. 6hjio mhoto mMejiea, 
b 1973 r. — m8jikhx 6a6oneK, a b xojio^hom 1974 r. naceKOMBix-onBiJiHTejien 

nOHTH He 6BIJIO. B CBH3H C HaCTBIM OTCyTCTBHeM HaCeKOMBIX-OHBIJIHTeJieH 
3 htomo$hjibhbim BHCOKoropHBiM pacTeHHHM HeoSxoftHMH pe3epBHHe choco6bi 
onBijieHHH. y G. capituliflora TaKHM choco6om HBJineTCH, Beponrao, aHeMO- 
$hjihh. CnjiBHLie h nacTBie naMspcKne BeTpBi choco6hbi nepeHOCHTB MejiKne 
h JierKne HBiJiBqeBBie 3epHa KannMa Ha 3HaHHTejiBHBie paccTOHHHH. 9$$eKTHB- 
hoctb KceHoraMHH y KaHHMa no^TBep^aeTCH onHTaMH c H30JiHipieH oco- 
6en. y ocoben, hokpbitbix ^ByxcjiOHHBiMH MapjieBBiMH MemoHKaMH, $opMnpo- 
BaJiocB b 1966 r. ot 4 8 comhh, b 1973 r., Kor,n;a npoAyKTHBHOCTB cboSoaho 

ijBeTymnx pacTeHHH Aocrarajia hcckojibkhx cot ceMHH, — 1—8 ceMHH Ha 
oco6b. IIoa H30JiHTopaMH name 3aBH3BiBajiHCB ceMeHa y cpe,n;HeB03pacTHBix 
pacTeHHH. HanSojiee B03M0?KHa y KannMa reHTOHoraMHH. CneqHajiBHBie 
€TpyKTypH, o6ecn8HHBaioni;He aBToraMHio, He o6Hapy>KeHBi. He o6Hapy>KeHa 
h KJieacToraMHH, xoth mojkho npeftnojioJKHTB Hajianne b KpaHHe HeSjiaronpn- 
HTHBie HO HOTO^HBIM yCJIOBHHM TO^H 3K0JI0rHHeCK0H KJieHCTOraMHH. 

y A. diapensioides npncnocoSjieHHH k nepenpecTHOMy onBiJieHHio 6oJiee 
coBepmeHHLi: homhmo npoTepaH^psH, pa3BHTa reTepocTHJiHH, KOTopan co- 
HeTaeTCH C MOp$OJIOrHHeCKHMH pa3JIHHHHMH HBIJIBqeBBIX 3epeH H BOCnpHHH- 

Maiomea noBepxHocTH pBuieq. B po,n;e Acantholimon OTMeneHBi mohomop- 
$H3M HBiJiBqeBBix 3epeH (Nowicke, Skvarla, 1977), ,o;hmop$h3m HBuiBqeBBix 
3epeH npn MOHOMop$H3Me BOcnpnHHMaioiqeH HOBepxHOCTH pBiJieii; (Baker, 
1948) h ,n;iiMop$H3M hhjibd;bi, coHeTaionjHHCH c ,n;HMop$H3MOM BOcnpHHHMaioni;eH 
HOBepxHOCTH pBiJieii;, hto xapaKTepHO, HanpnMep, jj jih Acantholimon bractea- 
tum (Girard) Boiss. (CypoBa, 1973) h bhrob, npoH3pacTaioin;HX b TypqnH 
(Bokhari, 1973). B .hjihhho- h KopoTKonecTHHHBix qBeTKax A. diapensioides 
^OpMHpyiOTCH HBIJIBqeBBie 3epHa pa3HBIX MOp$OJIOrHHeCKHX $opM, KOTOpBie 

mo>kho OTHecTH k rany Armeria (Erdtman, 1940). B ftJiHHHonecTHHHBix 
qBeTKax pa3BHBaioTCH 3epHa, BBi^eJineMBie KaK $opMH A, b KopoTKonecTHH- 
hlix — 3epHa $opMBi B (pnc. 11, cm. BKJieaKy). 1 

O o p m a A. nHJiBqeBBie 3epHa Tpex6opo3,n;HBie, .CHJHomeHHO-mapoBH,!!;- 
HBie, b onepTaHHH c nojiioca TpexjionacTHBie, c 3KBaTopa — cnjiiOEqeHHO- 
BJuiHHTHHecKHe. SKBaTopsajiBHBiH ^HaMeTp 50.4, ,n;jiHHa hojihphoh och — 
89.6 mkm. Eopo3,n;Bi mnpoKHe h KopoTKne. ^naMeTp anoKOJiBnnyMa 21.6, 


1 MopijjojiorHHecKoe onncaHHe nBiJibijeBBix 3epeH czi;enaHo JI. A. KynpnHHOBOH no no- 
ctohhhhm npenapaTaM, npnroTOBJieHHHM coipy^HHKaMH najinHonornnecKOH rpynnH OTffena 
Mop&ojiorHH BoraHHqecKoro HHCTHTyTa hm. B. JI. KoMapoBa AH GGGP. Abtop BBipancaer 
rnyooKyio 6naroffapHocTB JI. A. KynpnaHOBOH 3a noMon^b b 3tom pa3Aejie pa6oTH. 

5 BoTaHHHecKHii wypHaji Ns ii, 1979 r. 1593 



mnpHHa Me30K0JiBnnyMa — R 32.4 mkm. 9K3HHa tojiiii;hhoh 7.2 mkm, KpynHo- 
ceT^aTan. flnen ceTKH KpynHBie, yrjiOBaTBie, HeoftHHaKOBOH $opMBi, ^naMeTp 
men 3.6 — 7.2, pe,n;KO 8 mkm, CTeHKH HHen o6pa30BaHBi Hepa3BeTBJieHHBiMH 
CTep^KeHBKaMH, KOTopne Ha yrjiax HHen Sojiee BBicoKiie, pacnrapeHHBie ii 
C TOHKO OTTHHyTO-3aOCTpeHHOH BepxyiHKOH. 

O o p m a B. IlBijiBpeBBie 3epHa Tpex6opo3,n;HBie, cnjiioin;eHHo-mapoBH,n;- 
HBie, b onepTaHHH c nojiioca hohth OKpyrjiBie hjih TpeyrojiBHO-OKpyrjiBie, 

c 3KBaTopa — cnjiK>meHH0-3 jiJ iHHTHHecKne• 9KBaTopnajiBHHH .unaMeTp 46.8 — 
48.6(50.4), nojinpHan ocb — 39.6 mkm. Eopo3,n;H nrapoKne h KopoTKne. 
jIJnaMeTp anoKOJiBnnyMa 18.0, nmpnHa Me 30 K 0 JiBnnyMa 36.0 mkm. 9K3HHa 
TOJimHHOH 3.6 MKM, MeJIKOCeTHaTaH. ^HaMeTp HHea CeTKH OKOJIO 10 MKM. 
CTep>KeHBKOBBIH CJIOH HJIOTHBIH, CTep^KeHBKH BCe OftHHaKOBBie, naJIOHKOBH/i;-' 
HBie, Hepa3BeTBJieHHBie, SyjiaBOBHflHO-pacnrapeHHBie Ha Komjax. 

Cpe,n;H 3epeH o6enx $opM BCTpenaiOTCH 6ojiee Mejrane nBiJiBn;eBBie 3epHa. 
Ohh cocTaBJiHiOT okojio 7—10% cpe^H3epeH $opMBi A h MoryT 6htb c flsy- 
mh hjih oahoh 6opo3,n;KOH. Cpe,o;H 3epeH (|)opMBi B oTMeneHO okojio 7%, 
pa3Mep KOTopBix npnMepHO b 2 pa3a MeHBme. Gpe^n 3epeH $opMBi A naCTo 
BCTpenaiOTCH 3epHa $opMBi B. Mo>kho 6bijio 6bi paccMaTpnBaTB 3to KaK cjiynan- 
HBXH nepeHOC Ha IJBeTOK HHOpOftHOH nHJIBUiBI HaCeKOMHMH HJIH BeTpOM, HO 
b 3aKpBiTBix HBiJiBHHKax «Limonium vulgare * bahusiense» o6Hapy>KeHBi 
HHJiBD;eBHe 3epHa ffByx thhob: cpe/pa 6ojiBmoro KOJinnecTBa KpynHOceTHaTBix 3e- 
peH 6hjih pacceHHBi MejiKoceTHarae (Erdtman, 1940). KpanHe HHTepecHBiM npe,n;- 
CTaBJineTCH 6ojiee ,n;eTajiBHoe H3yHeHne co,n;ep>KHMoro hbijibhhkob aKaHTOJiHMOHa. 

BocnpHHHMaiomaH noBepxHOCTB pBiJien; b ,o;jihhho- h KopoTKonecTHHHHX 
DjBeTKax aKaHTOJiHMOHa pa3jraraa (pnc. 11). B ^jiHHHonecTHHHBix n;BeTKax r 
r,n;e o6pa3yiOTCH nBiJiBijeBBie 3epHa c KpyniioceTHaTBiM pncyHKOM 3K3hhbi 
($opMa A), noBepxHOCTB pBiJien; h ctoji6hkob 3epHHCTan; b KopoTKonecTHH- 
HBIX DjBeTKaX $OpMHpyK)TCH HBIJIBIjeBBie 3epHa C MeJIKOCeTHaTBIM pncyHKOM 
3K3HHBI ($OpMa B), HOBepXHOCTB pBiJien; H CTOJl6HKOB COCOHKOBHflHaH. Ohbi- 
TaMH no nepeKpecraoMy onBiJieHHio ycTaHOBjieHO, hto y bh^ob, r,n;e flHMop- 
$H3M HBIJIBDjBI COHeTaeTCH C ,n;HMOp$H3MOM BOCHpHHHMaiOin;eH HOBepXHOCTH 
pHJien;, onjio,n;oTBopeHHe nponcxo^HT npn nona,n;aHHH HBiJiBpeBBix 3epeH $opMBi 
A Ha pBIJIBIja C COCOHKOBHftHOH HOBepXHOCTBK), a 3epeH $OpMH B Ha pHJIBpa 
c 3epHHCTOH HOBepXHOCTBK) (Baker, 1966). A. diapensioides , KaK h ,o;jih 
G. capituliflora , xapaKTepHa 3htomo$hjihh, h ijBeTKH ero nacTO noceipaior 
mMejiH, nnejiH, 6a6oHKH. O^HaKO KceHoraMHH He HBJineTCH ero e^HHCTBeH- 
hbim, a b pn,n;e cjiynaeB h ochobhbim chocoSom onnjieHHH. Ilpn 3Htomo$hjib- 
HOM o6jIHKe DjBeTKOB H HaJIHHHH TOHKHX MOp$OJIOrHHeCKHX HpHCHOCoSjieHHH 
k nepeKpecraoMy onBiJieHHio y A. diapensioides HaSjHO^aeTCH hbhbih nepexo# 
K CaMOOHBIJieHHIO, HTO oSmCHHCTCH, BepOHTHO, He^OCTaTKOM H HaCTBIM 
OTcyTCTBneM HaceKOMBix OHBiJiHTejieH. B 1966 r. y oco6en, hokpbithx #Byx- 
CJIOHHBIMH MapjieBBIMH MeiHOHKaMH, HHCJIO 3aBH3aBIHHXCH CeMHH COCTaBHJIO 

22—24% ot HHCJia pBeTKOB, b to BpeMH, KaK y CBoSoflHOijBeTymHX pacTeHHH — 
30%, b 1972 r. cooTBeTCTBeHHO — 12 h 19%, b 1973 — 13 h 18%. KaK bh,o;ho, 

pBIJIBUja H CTOJI0HKH HeCTHKOB TepHIOT CHOCo6hOCTB C^epJKHBaTB HpOpaCTBHHe 
CBOHX HHJIBDjeBHX 3epeH H HaHHHaeT pa3BHBaTBCH CaMOCOBMeCTHMOCTB, 
XOTH MOp^OJIOrHHeCKHX H3MeHeHHH HBIJIBDjBI H pBIJIBDjeBOH HOBepXHOCTH He 
npoHCxo^HT. IIoffoSHoe HBJieHne paccMaTpnBaeTCH b JiHTepaType KaK btophh- 
hbeh mohomop$h3m (Baker, 1966). Y Limonium gmelinii noTepn conpoTHBJine- 
mocth Ha6jno,n;aJiacB y pBiJien; c cocohkobh^hoh HOBepXHOCTBK), t. e. b ko- 
poTKonecTHHHBix pBeTKax (Bokhari, 1973). XapaKTep npopacTaHHH HHJiBpeBHx 
3epeH A. diapensioides , k con«aJieHHio, He H3ynaJiCH h mo^kct cjiy>KHTB npe,n;- 
MeTOM ^aJiBHeHinHX HHTepecHBix HCCJie,n;oBaHHH. Ilona, Ha ocHOBaHHH HMeio- 
m;HXCH ffaHHBIX, MOH«HO Hpe^HOJIOJKHTB pa3BHTHe CaMOCOBMeCTHMOCTH y pHJiep 
060HX THHOB. 

^(jih A. diapensioides oneHB xapaKTepHa renTOHoraMHH. CnepHajiBHBix 
CTpyKTyp, oSecneHHBaiomHX aBToraMHio, HeT, ho OHa B03MOH?Ha b ,o;jihhho- 
necTHHHBix pBeTKax, nocKOJiBKy pHJiBpa 3,n;ecB nacTO C03peBai0T SncTpee 
H MoryT OHBIJIHTBCH HHJIBDjOH CBOerO DjBeTKa. XapaKTepHa (fcaKyJIBTaTHBHaH* 
hjih aKOJiorHHecKan (IIoHOMapeB, 1964), KJiencToraMHH, KOTopan BBi3HBa' 
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puc. 12. KjiencToraMHLie ftBeTKH Acantholimon diapensioi - 
des Boiss. 

1 — HJII'IHHOneCTHHHblfi, 2 — KOpOTKOneCTHHHHfi IJB6TOK. 


eTCH noroftiiBiMH ycjiOBHHMH ce30Ha BereTaipm h 
b nepByio onepeftB hh3koh TeMnepaTypon B03ftyxa h 
iiohb. 3a nepnoft Ha 6 jnofteHHH nanSojiBinee hhcjio 
KJiencToraMHBix u;b8tkob 6hjio OTMenem) b 1964 h 
1965 rr., Korfta Mail h hiohb 6bijih ocoSemio xonoftHBi- 
mi. MHoro hx 6bijio ii b xonoftHOM 1974 r. B SojiBmeM 
KOJimecTBe KJieacToraMHBie ftBeTKH pa3BHBaioTCH 
Ha BBicoTe 4100 m Haft yp. m. h y cTapBix oco- 
6 en. Ha oftHOM pacTennH mojkct HacHHTBiBaTBCH fto 
50% h 6 ojiee KJiencToraMHBix ftBeTKOB. IlBuieHne KJieiiCToraMHBix ftBeTKOB 
HaHHHaeTCH HecKOJiBKO paHBme, hgm xa3MoraMHBix, h 3aBepmaeTCH 6 BiCTpee. 
06bihho KJieacToraMHHe ftBeTKH xopomo 3aMeTHBi. BHemHe ohh ocTaiOTCH. Ha 
€TaftHH pbixjibix SyTdHOB: jihctohkh HamenKH cjierKa pacxoftHTCH n CTaHO- 
bhtch BHften BennsK, kqtopbih, KaK npaBHJio, TeMHee (TeMHO-po30BBia) BeH- 
HHKa xasMoraMHBix ftBeTKOB. KjieacToraMHO MoryT ftBecra KaK ftjramio-, 
TaK h KopoTKonecTHHKBie ftBeTKH, ho Han 6 ojiee xapaKTepHO nBiJiemie b 3a- 
KpHTOM ftBeTKe ftJIH KOpOTKOHeCTHHHBIX ftBeTKOB (pHC. 12). IIpH KJieHCTOraM- 
HOM ftBeTeHHH ftJIHHHOHeCTHHHBIX ftBeTKOB CTOJl 6 HKH HeCTHKOB 06 BIHHO CHJIBHO 
H 3 rn 6 aiOTCH h pBijiBfta ocTaiOTcn noft hbi jiBHHKaMH. Y aKaHTOJiHMOHa B03M0H«ia 
h napTeHOKapnHH, b hbcthocth anoMHKCHC. 

IlBiJiBfta, npoftyftnpyeMaH ftBeraaMH pacTemiH-noftymeK, xopomero Ka- 
necTBa. lips oKpamnBaHHH b pacTBope afteTOKapMHHa $epTHJiBHBie HBiJiBfte- 
BBie 3 epHa cocTaBJiHJin 70—100%. OftHano hhcjio 3aBH3BiBaioiftHXCH ceMHH 
cpaBHHTejiBHO HeBejiHKO, oneHB H3MeHHHBO h onpeftejineTCH KaK SnojiorHHe- 
CKHMH OCo 6 eHHOCTHMH BHfta, TaK H 3K0JI0rHH8CKHMH (JaKTOpaMHi 

Oa3a HJioftOHomeHHH HacTynaeT y G . capituliflora h A. diapensioides 
bo btopoh fteKafte nrojin — cepeftHHe aBrycTa h ftJiHTcn, KaK h $a3a ftseTeHHH, 
ot 20 fto 45 (50) ftHea. 9th $a3Bi KaK 6bi nepeKpBiBaiOT ftpyr ftpyra, ftseTeHne 
n $opMHpoBaHHe ceMHH HftyT hohth napajuiejiBHO. Ha OftHOM pacTeHHH oftHo- 
BpeMeHHO MoryT cymecTBOBaTB 6yTOHBi, ftBeTKH, 3ejieHBie h 3pejiBie njioftBi, 
HTO H03BOJIHeT 3aBH3BIBaTB H $OpMHpOBaTB 60JIBHI8e HHCJIO CeMHH 3a CpaBHH- 
TeJIBHO KOpOTKHH TeHJIBIH HepHOft. Y G . CdpituliflorCL HJIOftBI 3aBH3BIBaiOTCH 
KaK y o6oenoJiBix, TaK h $yHKftHOHajiBHO meHCKHX ftBeTKOB. npofteHT ftBeT¬ 
KOB, B KOTOpBIX $OpMHpyiOTCH HJIOftBI, KOJie6jieTCH B TOftBI C pa3HBIMH HOrOft- 
HBIMH ycjiOBHHMH OT 10 ftO 70. HhCJIO CeMHHOHeK, ftaiOIftHX CeMeiia, 3HaHHTejIBHO 
HHHse h cocTaBJineT oSbihho ot 1—2 fto 30%, b peftKsx cjiynanx ftocraran 
55%. Jlynme Bcero ceMeHa $opMnpyiOTCH b roftBi c TenjiBiMH ftHHMH b nepnoft 
6yTOHH3aD;HH, DjBeTeHHH h HJioftOHomeHHH. B TaKne roftBi ftBeTeHHe HacTy¬ 
naeT paHBme, SBiBaeT ftpynmBiM h 6jiaroftapn o6hjihio HaceKOMBix-onHJiHTejien 
ceMeHa xopomo 3aBH3BiBaiOTCH, ycneBan co3peTB fto HacTynjieHHH xojioftHBix 
ftHen. B roftBi c HeftocTaTKOM HaceKOMBix-onBiJiHTejieH npoftyKftHH ceMHH 
3aMeTHO naftaeT, b oneHB xoJioftHBie roftBi ceMeHa o6pa3yiOTCH b hhhto>khbix 
KOJinnecTBax hjih OTcyTCTByiOT. 3a nepnoft HaSjiiofteHHH Han 6 ojiee 6 jia- 
ronpHHTHBiM 0Ka3ajicH oneHB tohjibih 1973 r.] 

njioft G. capituliflora — 0ftH0rHe3ftHan npoftOJiroBaTan hohth paBHan 
nameHKe Kopo6onKa, KOTopan pacKpBiBaeTCH neTBipBMH 3y6ftaMH (cm. pnc. 1). 
fljIHHa KOpo6oHKH 4— 5, HIHpHHa — 1.5 —1.8 B HHJKHeH HaCTH H 2 — 3.5 MM — 
B BepXHefi. G MOMeHTa OHJIOftOTBOpeHHH 3aBH3H ftO C03peBaHHH KOpo6oHKH 
npoxoftHT 10 (8)—14 ftHen. OopMnpoBaHHe njioftOB oftHon oco6h ftJiHTCH fto 
18—25 ftHen h 6ojiee. B 3pejion 3aBH3H pa3BHBaeTCH ot 8 (9) fto 16 ceMnnoneK; 
b Kopo6oHKe $opMnpyeTCH ot 2 fto 6 ceMHH, b oneHB SjiaronpnHTHBie roftH — 
b cpeftHeM 4 3pejiHX ceMeHH. CeMeHa OKpyrjio-nonKOBHftHBie, mecTKne, nep- 
HBie. Bee 1000 ceMHH BapBnpyeT ot 470 fto 900 Mr h 6oJiee. OcunaiOTCH 
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ceMeHa b aBrycTe—nepBoa noJiOBHHe cenraSpH, na,n;aH Ha paccTOHHne ao 10, 
peace — 15 (20) cm ot MaTepnHCKoro pacTeHH h. CeMeHHaa npo,n;yKTBBHocTi> 
G. capituliflora BapBnpyeT b ro,n;Bi c pa3HBiMa noro^HBiMa ycjiOBHHMH b 6 ojib- 
max npe,n;ejiax: ot 1—2 ao 3—5 tbic. ceMHH Ha oco 6 b. 

y A. diapensioides aacjio ijBeTKOB, ,n;aioin;BX hjio^h h ceMeHa, TaKace 

OHeHB H3MeHHHBO B rOftBI C pa 3 HBIMH HOrOftHBIMB yCJIOBHHMH H oSbIHHO He- 
BejIHKO. IIjIOflBI pa 3 BHBaK)TCH JIHIHB y HaCTH DjBeTKOBI KaK npaBHJIO, y 5—40% 
n;BeTKOB, tojibko HHor,n;a — y 70%. CeMeHa 3 aBH 3 BiBaioTCH y 1—30% ceMH- 
noaeK h tojibko b oaeHB 6 jiaronpHHTHBie ro,n;Bi y oco 6 ea bbicokoh aca3HeHHOc- 
th — y 60—65%. HecMOTpn Ha nporpeccnpyiomee pa3BHTne caMoonBiJieHHH, 
y anaHToJiHMOHa, KaK h y KaaaMa, HaaSoJiee 3$$eKTHBHa 3 htomo$hjihh. 
B 6 ojiBmeM KOJiaaecTBe ceMeHa 3aBH3BiBaioTCH b AJiHHHonecTHHHBix DjBeTKax 
(cm. Ta 6 jinu;y), b 3HaaaTejiBHO MeHBmeM — npn KJieacToraMHOM ijBeTeHaa. 
Tan, b 1965 r., Kor,n;a ao 50% dibctkob h 6 oJiee ijBejio KJieacToraMHo, hhcjio 
C^O pMHpOBaBIHHXCH CeMHH COCTaBJIHJIO B CpeftHeM 3—4% OT HHCJia Ii;BeTKOB. 
HaaSojiee 6 jiaronpnHTHBi ajih A. diapensioides, KaK h ajih G . capituliflora , 
ce30HH c TenjiBiMH nepno^aMH 6yTOHH3an;HH, ijBeTeHHH h HJioftOHomeHHH, 
ho A. diapensioides 6 ojiee Tpe 6 oBaTejieH k BJiaacHOCTa B03,n;yxa h hohb^ 


3aBH3tiBaHHe iijioaob h ceMHH b a jihhho necTHHHBix i^BexKax 
Acantholimon diapensioides (1973 r.) 


BospacTHoe coctoh- 
HHe reHepaTHBHbix 
ocoSew 

Hhcjio (b °/o) 
ocoSeft c bijihh- 
HOneCTHHHblMH \ 
UBeTKaMH 
(Ha 60 m 2 ) 

Hhcjio 3aB 

(% OT HHCJ 

njiOAOB 

H3aBIIJHXCH 

ia HBeTKOB) 

ceMHH 

Mojio^tie 

44 

27 

20 

GpeAHeB03pacTHbie 

33 

24 

18 

CTapeiomne 

66 

35 

22 

CTaptie 

36 

20 

16 


B TenjiBie ro^Bi, Kor^a TeMnepaTypHBia $aKTop He hbjihjich jiaMaTapyiomaM,, 
b HanSojiBmeM KOJiaaecTBe hjioabi h ceMeHa $opMapoBajiacB y oco 6 ea, npo- 
H3pacTaioin;HX b 6 oJiee BjiaaraBix MecTooSaTaHanx — b nonce BBicoKoropHBix 
CTenea a noAymeaHBKOB (4100 m Ha# yp. m.). B xoJiOAHBie to^bi ceMeHa 3 a- 
BH3BiBaiOTCH b ochobhom npa KJieacToraMHOM n;BeTeHHH a b HeSojiBmax ko- 
jiaaecTBax. To^bi c OTcyTCTBaeM ceMHH y aKaHTOJiaMOHa HacTynaiOT peace,, 
aeM y KaaaMa, hto, BepoaTHO, TecHO CBH3aHO co ciiocoShoctbk) k caMoonBi- 
JieHHIO. 

IIjioa A. diapensioides — o^HorHes^HBia o^HOceMHHHBia npoftOJiroBaTo- 
jiHHeaHBia c cyxoa cboSoahoh (He cpacTaiomeaca c ceMeHeM) oSojiohkob,. 
$HOJieTOBO-oKpameHHBia. Oh ^ocTaraeT 3—5 mm b ffJiHHy a okojio 1 mm 
b mapaHy, aobojibho hjiotho OKpyaceH aameaKoa, ottb 6 KOTopoa aepe& 
2—3 ,o;hh nocjie yBHAaHBH BeHaaKa HaaaHaeT OTBopaaaBaTBCH, a aepe3 
5 ,n;Hea SBiBaeT OTorHyT hojihoctbio. ^jih $opMapoBaHaa njio^a Tpe 6 yeTCH 
b 3aBacaMOCTB ot noroflHBix ycjiOBBH ot 7 a° 10—12 ahob; HJiOAOHomeHae 
oco 6 a ajibtch ot 9 ao 14—20 ahob. OcBinaioTCH ceMeHa b aBrycTe—nepBBix 
aacjiax ceHTH 6 pa. IIjioabi onaAaiOT BMecTe c aameaKoa a 6 jiaroAapa 3 T 0 My 
yHOCHTCH BeTpoM Ha 3HaaaTejiBHBie (ao HecaojiBKax MeTpoB) paccTOHHaa ot 
M aTepnHCKoro pacTeHBH, cKanjiaBaacB b TpemaHax noaBBi a okojio KycTOB. 
06jieTaHae aameaeK Tex abctkob, y kotopbix hjioabi . He 3aBH3ajiacB, 
HaaaHaeTca 3 a 5 —8 ^Hea ao onaAeHBH 3 pejiBix hjioaob. Bee 1000 hjioaob 
AOCT araeT 920—1020 Mr. CeMeHHaa npoAyKTHBHOCTB A. diapensioides KaK 
no aacjiy ceMHH, TaK a no Becy oSbihho b 10—15 pa 3 Haace, aeM y G. capitu¬ 
liflora, a BapnapyeT b toabi c pa3HBiMa noroAHBiMB ycjiOBBHMa b 3HaaaTejiBHa 
MeHBinax npe,n;ejiax: ot 1—2 ao 180—300 ceMHH Ha oco 6 b. 

CeMeHa pacTeHaa-noflymeK, ^opMapyiomaeca b TenjiBie a AOCTaTorao 
BJiaacmie, SjiaronpaHTHBie ,o;jih pa3BBTBH pacTeHaa BereTanjaoHHHe ce30HBi, 
BMeiOT 66jiBmaa Bee a BBicoKyio BexoaceeTB (ao 90—100%). 

TaKBM o6pa30M, oaho a 3 BaacHeamax npacnocoSjieHaa G. capituliflora 
a A. diapensioides k cypoBBiM ycjiOBBHM IlaMapa — Jia 6 aJiBH 0 CTB ceaGHHora 
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h cyTO^Horo phtmob ijBeTeHHH Kan ijeHononyjiHijHH, Tan h OT,n;ejii>HHx ocoSefi. 
pHTMBI I]|BeTeHHH peryJIHpyiOTCH B OCHOBHOM C630HHBIM H CyTOHHBIM XOffOM 
TeMnepaTyp B03,n;yxa h hohb, hto no3BOJineT pacTeHHHM He tojibko MaKCHMajiBHo 
HCH0JiB30BaTB 6jiaronpHHTHBie ftjm ijBeTeHHH ,o;hh h nacBi, ho h c,nep?KHBaTB 
pacKpBiTne ijBeTKOB b He6jiaronpnHTHHe ,o;jih HBiJieHHH h onjio,n;oTBopeHHH 
nepno^Bi. B ijeHononyjiHDiHHX KannMa h aKaHTOJiHMOHa $a3a n;BeTeHHH npn- 
xoahtch Ha caMBie TenjiBie .neKa^Bi BereTaijHOHHoro ce30Ha (hiojib —cepe^nna 
aBrycTa) h ocHOBHan Macca ijBeTKOB pacnycnaeTCH b TenjiBie npe^nojiyflemiBie 
0 ,n;HeBHBie nacBi, xoth ohh chocoShbi pacKpBiBaTBcn npn 6ojibihoh aMnjiHTyn;e 
TeMnepaTyp B03,n;yxa (12—40°). 3a ro,n;Bi Ha6jno,n;eHHH npo£OJi>KHTejiBHocTB 
$a3H DjBeTeHHH b n;eHononyjiHi];HHX h y oT^eJiBHHX oco6ea BapBnpoBajia ot 
20 ,n;o 45—50,n;HeH, ajiht6JIbhoctb ^HeBHoro ijBeTeHHH — ot 3 9 IjBeTeHHe 

KaHHMa Han6oJiee flJiHTejiBHO b Tenjme, HCHBie h raxse rhm, Kor,n;a ijBeTKH 
pacKpBiBaioTCH cpaBHHTejiBHO paBHOMepHO c9^o 17—18 h. IlepHO,!!; ^HeBHoro 
n;BeTeHHH aKaHTOJiHMOHa, rjih . KOToporo b 6jiaronpnHTHHe ,o;hh xapaKTepeH 
pe3KO BBipaJKeHHBIH yTpeHHHH (10 h) MaKCHMyM paCKpBETHH IJBeTKOB, oSbehho 
6oJiee kopotok (4—6 h) h 6oJiee ycTOHHHB. CaMBiM npo,n;oji>KHTejiBHBiM (bh- 
jibim) n;BeTeHHe oco6ea h D;eHononyjiHi];HH 6BmaeT b He6jiaronpnHTHBie no 
noro^HBiM ycJiOBHHM ,o;hh. Grporan chhxpohhoctb b packpsiTHH ijBeTKOB 
y 0,n;H0B03pacTHHX oco6en n;eHHononyjiHi3;HH HaSjiio^ajiacB tojibko 
b TenjiBie 6 e 3 BeTpeHHBie ,o;hh c oneHB y ctohhhboh TeMnepaTypofi B03Ayxa. Han6o- 
jiee nyBCTBHTejiBHBi k H3MeHeHHio noro,n;HBix ycjiOBHH MOJioftBie pacTeHHH. IlepH- 
o,n; (JyHKijHOHHpoBaHHH DjBeTKa Tan>Ke bo MHoroM onpe^ejineTcn TeMnepaTypon 
B03,n;yxa: ijBeTOK KannMa MO>KeT Haxo,n;HTBCH b pacKpsiTOM coctohhhh ot 2 
,n;o 5 ffHen, aKaHTOJiHMOHa — ot 1 30 3. THHHHoraaH $a 3 a b ijBeTKax KannMa 
.Hjihtch ot 1 flo 4 ffHen, b ipeTKax aKaHTOJiHMOHa — ot 3 — 5 h ,n;o 2 cyTOK. 

flpno BBipaJKeHHan 3HT0M0$HJiBHan CTpyKTypa ijBeTKOB h hx npncnocoSjie- 
jieHHH k nepeKpecraoMy onBiJieHHio (ftnxoraMHH, ftOCTaToraan ,n;jiHTejiBHOCTB 
^HeBHoro ii;BeTeHHH h >kh3hh n;BeTKa) cnoco6cTByK)T pa3BHTHio y G. capituli - 
flora h A. diapensioides 3htomo$hjihh. OnBiJieHne ocymecTBJineTCH c homohi;bio 
mMejien, nneji, 6a6oneK; ,n;aHHBiH cnoco6 0 HBiJieHHH Han6ojiee 3$$eKTHBeH 
y 3thx pacTeHHH. OftHano He^ocTaTOHHoe KOJinnecTBO HaceKOMBix-onBiJin- 
Tejien Ha IlaMHpe h hx nacToe oTcyTCTBne npnBejm k BBipa6oTKe y 3hto- 
MO(J)HJIBHBIX BHftOB pe3epBHBIX CHOCo6oB OHBiJieHHH. Y G. capituUjlora TaKHM 
CHOCo6oM CTaHOBHTCH, BepOHTHO, OHBIJieHHe C nOMOmBIO BeTpa. y aKaHTO¬ 
JiHMOHa npn 6ojiee tohkhx Mop$ojiorHnecKHX npHcnocoSjieHHHx k nepeKpe- 
CTHOMy OHBIJieHHK), KaKHMH HBJIHeTCH COHpOBOJKftaeMaH ,n;HMOp$H3MOM hbijibdibi 
h pBiJiBD;eBOH noBepxHocTH reTepocTHJiHH, Ha6jiio,n;aeTCH hbhbeh nepexo,n; 
k caMoonBiJieHHio: pa3BHTa refiTOHoraMHH, B03MO>KHa aBToraMHH, oneHB xapaK- 
TepHa 3KOJiorHnecKaH KJiencToraMHH (TepMOKJiencToraMHH), npe/jnojiaraeTCH 
anOMHKCHC. 

IlBiJiBi];a no,n;ymKOBHAHBix pacTeHHH xopomero KanecTBa, h hjio^bi 3aBH- 
3BIBaK)TCH KaK HpH HepeKpeCTHOM OHBiJieHHH, TaK H HpH CaMOOHBEJieHHH. Oa3a 
njio^OHomeHHH HacTynaeT bo btopoh ^ena^e hiojih —cepe^HHe aBrycTa h 
,o;jihtch b ro,n;Bi c pa3HBiMH noro^HBiMH ycjiOBHHMH, KaK h $a3a I];BeTeHHH, OT 
20 ,n;o 45 — 50 ,n;HeH. ^jih ^opMnpoBaHHH njio,n;a G. capitaliflora Tpe6yeTCH ot 
8 ,n;o 14 ffHen, A. diapensiodes — ot 7 ^o 12. IIpoi];eHT n;BeTKOB, b kotophx 
pa3BHBaiOTCH hjio^h, HanSoJiee bbicok y KannMa (,n;o 70%). Hhcjio ceMnnoneK, 
AaiomHX ceMeHa, y o6ohx bh^ob pe,n;KO npeBBimaeT 30%, cmDKancB b xojioa- 
HBie ro,n;Bi ,n;o 1—2% . IIpo^yKHiHH ceMHH pacTeHHH-no^ymeK HeBejiHKa h chjibho 
BapBHpyeT B rO^BI C pa3HBIMH norO^HHMH yCJIOBHHMH. KaK npaBHJIO, CeMeH- 
Han npo,n;yKTHBHOCTB KannMa KaK no HHCJiy ceMHH, TaK h ho hx Becy b He- 
ckojibko pa3 BBime, neM y aKaHTOJiHMOHa, h ^ocraraeT b SjiaronpnHTHBie ro,n;Bi 
3—5 tbic. ceMHH Ha oco6b. npo,n;yKTHBHOCTB A. diapensioides He npeBBimajia 
b roflBi Ha6jno,n;eHHH 180—300 ceMHH Ha oco6b, ho ce30HH c OTcyTCTBneM 
ceMHH OTMenajiHCB pe>Ke. Han6ojiee 6jiaronpHHTHBi .hjih n;BeTeHHH, OHBiJieHHH, 
3aBH3BIBaHHH H $OpMHpOBaHHH HJIO^OB H CeMHH TOftHC TeHJIBIMH ffHHMH B He- 
PHo,n; 6yTOHH3aD;HH, n;BeTeHHH h HJio^OHOineHHH. B TaKne ro^ $a3a n;BeTe- 
hhh SBiBaeT paHHen, n;BeTKH pacKpBiBaioTCH ,n;py>KHO h hhjiht npn 6jiaro- 
UpHHTHBIX HOrO^HBIX yCJIOBHHX, HaCeKOMBie-OHBIJIHTeJIH cpaBHHTejiBHO o6hjibhbi, 
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ceMeHa 3aBH3HBaiOTCH b Sojibihhx KOJinnecTBax, $opMHpyK)TCH b TenjiBie ahh 
h HMeiOT Sojibihhh Bee h xopomyio BcxcmecTB. OneHb TenjiBie n ^ocTaTorao 
BJia>KHBie JieTHne ce30HH b ycjioBHHX IlaMHpa peftKH, ho coneTaHne jiaSnjiB- 
HOCTH Ce30HH0r0 H CyTOHHOrO PHTMOB Ii;BeT8HHH, pa3JIHHHBIX CH 0 C 060 B OHBI- 
JieHHH H HJiaCTHHHOCTH <$a3H HJIO^OHOmeHHH A aeT B03M05KH0CTB HpOftyDiHpO- 
BaTB Heo6xo,n;HM08 ,o;jih coxpaHeHHH AeHononyjiHDiHH hhcjio xopomo bcxo- 
jkhx ceMHH h b MeHee 6jiaronpnHTHBie no noro^HBiM ycjiOBHHM nepno^Bi. 

XapaKTepHBie ,o;jih BocTOHHoro IlaMspa MtforoJieTHne noAynraoBHAHBie 
pacTeHHH Acantholimon diapensioides h Gypsophila capituliflora, KOTopBie 
OTHOCHT K 3JieMeHTaM ftOJieftHHKOBOrO H^pa COBpeMeHHOH $JIOpBI, a b cxeMe 
(|)HJioreHeTHHecKHX OTHomeHHH paccMaTpnBaiOT b cocTaBe MeHee npoABHHy- 
TBIX HOpHftKOB, 3B0JIK)D;H0HHp0BaJIH HO JIHHHH HpHCHOCo6jieHHH B XOJIOftHOMy 
n KpanHe 3acymJiHB0My KJiHMaTy BBicoKoropna. KoHBepreHijHH npsBejia 
k BBipa6oTKe y 3 thx pacTeHHH — npe^CTaBHTejiea pa3HBix ceMencTB — Ha- 
pn,Ay c e^HHOH $opmoh pocTa Taime n o6ih;hx nepT b xapaKTepe aHT3KOJio- 
THH H 3K0JI0rHH HJIOflOHOmeHHH. 
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JleHHHrpaA- 


SUMMARY 

Seasonal and diurnal rhythms of flowering in Gypsophila capituliflora and Acantholi¬ 
mon diapensioides are labile and are regulated mainly by the dynamics of air temperatures. 
Flowers of these plants possess clearly manifested entomophilic structure and adaptations 
to cross pollination. Heterostyly accompanied by dimorphism of pollen and stigma sur¬ 
face is very characteristic of A . diapensioides . In G. capituliflora gynodioecia is marked. 
In both species entomophily is developed. The auxiliary way of pollination in G . capituli¬ 
flora is, probably, anemophily, whereas in A . diapensioides transition to self-pollination 
is observed. Seeds concept after all ways of pollination, but entomophily is most effective. 
Seedbuds, developing seeds in both species usually do not excede 30 per cent. 
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POJIB rOPMOHAJIBHOFO BAJIAHCA AYKCHHA 
H 3THJIEHA B A^AnTAIJHOHHBIX PEAKB,HHX BBICIHHX 

PACTEHHH c. 

L. S. GUREVICH. THE ROLE OF HORMONAL BALANCE OF AUXIN AND ETHYLENE 
IN THE ADAPTATION PROCESS OF HIGHER PLANTS 

PaccMaTpHBaeTCH pojib ropMOHajiBHon chctgmbi — oahoh H3 HHTerpnpyioin;Hx cncTeM 
pacTHTejiBHoro opraHH3Ma — b aAanTaipiOHHBix peaKijHHx bbicdihx pacTeHHH. OcHOBHoe 
BHHMaHne yASJiHeTCH o6cy>KAeHHH) 6ajiaHca ayncHHa h 3THjieHa — (jnnoropMOHOB, o6jia- 
Aajom;Hx npoTHBonojiojKHBiMH poctobbimh 3<j><j>eKTaMH. IIphboahtch AaHHBie o Hecneu;H<j>H- 
HeCKOM B03paCTaHHH ypOBHH 3THJieHa H CHHJKeHHH COAepHCaHHH HYK b paCTHTeJIBHBIX TKa- 
hhx b cTpeccoBLix ycjiOBHHx. B&iABHraeTCH npeAnonoHceHHe o tom, hto cabbt ropMOHajiB- 
Horo 6ajiaHca b CTopoHy repoHToreHHBix <j>aKTopoB (b paccMaipHBaeMOM cjiynae — 3THjieHa) 
HBjiaeTCH oahoh H3 yHHBepcajiBHBix nepBHHHBix OTBeTHBix peaKAHH pacTeHHH Ha noBpe- 
JKAaiomHe b 03 abhctbhh h cjiy>KHT ycnemHOMy ocymecTBneHHio npoijecca aAanTaijHH. 

JKhboh opraHH3M MO>KeT HopMajiBHO pa3BHBaTBCH b onpeAejieHHHx ycjio- 
bhhx BHenraen cpe^H. Ecjih HHTeHCHBHOCTB $aKTopoB BHemHea cpeABi hjih 
AJiHTejiBHOCTB hx bo3achctbhh bbixoaht 3a paMKH ecTecTBeHHBix npeAenoB, 
k KOTopBiM opraHH3M npncnoco6jieH, Ha6jiiOAaiOTCH H3MeHeHHH MHornx 
>KH3HeHH0 Ba>KHBIX npODjeCCOB. ChOCoShOCTB OpraHH3Ma B BBDKHBaHHIO 
B yCJIOBHHX He6jiaronpHHTHBIX BHemHHX B03ACHCTBHH B 3HaHHTeJIBH0H CTeneHH 
onpeAeJineTCH HajinHneM y Hero CHCTeMBi aA;anTan;HOHHBix peaKn;HH, HMeiomHX 
Kan cneDjH^HHecKHe, Tan n Hecnen;H$HHecKHe nepTBi. 

Hecneii;H(|)HTOCKHe oTBerabie peaKii;nn pacTennii 

Ha noBpeacAaioiH.He B03AencTBHH 

06mnpHaH JiHTepaTypa y6e>KAaeT b tom, hto Hecnen;H$HHecKHe OTBeTHBie 
peaKDjHH mnpoKO pacnpocTpaHeHBi b pacraTejiBHOM Mnpe. flpKHM npsMepoM 
3Toro hbjihiotch pa6oTBi mKOJiBi B. fl. AneKcaHApoBa no H3yneHHio npo- 
n,ecca TenjiOBOH 3aKajiKH — B03HHKaioni;ee noBBiineHHe y ctohhhbocth KJieTOK 
hocht b nmpoKOH CTeneHH Hecnen;H$HnecKHH xapaKTep (AneKcaHApoB, 1975). 
MHoronncjieHHHe HCCJieAOBaHHH, BBinojmeHHBie Ha pa3HBix ypoBHnx opra- 
HH3aD;HH, CBHACTejiBCTByioT o tom, hto pacTeHHH pearnpyiOT cxoahbim o6pa- 
30M Ha pa3JiHHHHe, nacTO npoTHBonojio>KHBie no CBoeMy xapaKTepy B03Aen- 
ctbhh (roHMaH, 1954; Tapp, 1975). 

PacnpocTpaHeHHHMH aHaTOMO-Mop^oJiornnecKHMH peaKijHHMH Ha no- 
spenmaiomHe bo3achctbhh hbjihiotch TopMonceHne pocTa oceBHX opraHOB 
(ToHMaH, 1954; HBaHOB, 1966; El-Beltagy, Hall, 1974; Itai, Benzioni, 
1974; Tapp, 1975; Loon van, 1977, h AP*)> crauKeHne mhtothhcckoh aKTHB- 
hocth TKaHen (HBaHOB, 1966; Ta6apaeBa, 1975; Ta6apaeBa, JIaH,n;c6epr, 
1978), HeKpo3Bi (Bloch, 1952; ToiiMaH, 1954; ApijHxoBCKaH h aP-» 1970, 
Tapp, 1975), ycKopeHHan AH$$epe^nan;HH (Scott, Struckmeyer, 1955; 
AKHMOBa, Poa^hko, 1978; Ta6apaeBa, JIaHAc6epr, 1978). 06Hapy>KeHo, 
hto aHaTOMHHecKne H3MeHeHHH b naTOJiornHecKH npeo6pa30BaHHHX TKaHHX, 
HHAyn;HpoBaHHBie pa3 jihhhbimh ho CBoen npnpoAe areHTaMH (xnMHHecKne 
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o6pa6oTKH, SaKTepnajiBHan hjih BHpycHan HH^eKipm), qacTO nopa3HTejii>HO 
hoxo>kh Ha Te, KOTopBie HaSjiio^aiOTCH b paHeBBix KajiJiycax (Bloch, 1952). 

Hecneii;H$HHHocTB otbgthoh peampra hpohbjihgtch TaKme Ha ypoBHe 
KJieTOHHBix opraHejui (Brezeanu et al., 1976; KpacaBpeB, 1977). 

He3aBHCHMO ot npnpoftBi nopa>Kaiom;ero arenra b KJieTKax h?hbhx opra- 
HH 3 MOB npOHCXO^HT OftHOTHHHBie H3MeHeHHH HpOTOHJia3MH, B OCHOBe KOTOpBIX 
jie>KaT npopeccBi fleHaTypaipra SejiKOB (HacoHOB, AjieKcaH,n;poB, 1940). 

HecneipnjmqHOCTB otbgthbix peaKipan mojkho npocjieflHTB n Ha Shoxhmh- 
qeCKOM ypoBHe. lips CaMBIX pa3H006pa3HBIX B03,n;eHCTBHHX OTMeqeHO yBG- 
jinqeHHe aKTHBHOCTH pn^a $epMeHTOB: nepoKCH,n;a3Bi (roiiMaH, 1954; XaH^o- 
6nHa, 1970; PySsH h ,n;p., 1973; Tapp, 1975, h ,n;p.), nojiH$eHOJioKCH,n;a 3 Bi 
(XaH^oSnHa, 1970, n ,n;p.), pn6oHyKJiea3Bi (reHKejiB n ,n;p., 1974). IIoKa- 
3aH0, hto hor bjihhhhgm pa3JiHHHBix BH,n;oB B036y,n;HTejieH HHTeHCH^HipapyeTCH 
CHHTe3 6ejiKOB-$epMeHTOB de novo (ApipaxoBCKan h ,n;p., 1970). OTMeqeHo 

CXOflCTBO B H3MeHeHHH o6MeHa aMHHOKHCJIOT H aKTHBHOCTH COOTBeTCTByiOH^HX 
$epMeHTOB npn 3apameHHH 6oJie3HHMH h npn MexaHnqecKHX noBpe^eHHnx 
(Van Andel, 1966). 06Hapy>KeHO HaKOHJieHne $ohojibhbix BenjecTB b pa 3 Jinq- 
hbex CTpeccoBBix CHTyaipanx (OKaHeHKO, IlamKapB, 1970; XaH,o;o6HHa, 1970; 
Tapp, 1975, h ,n;p.). Ilpn nopa>KeHHH o6bihho noBHmaeTCH hhtohchbhoctb 
flBixaHHH (Tomiyama, 1963; XaH^oSnHa, 1970). 

IlepeqHCJieHHBie HapymeHHH Ha6jno,n;aiOTCH npn HH^eKipcoHHBix 3a6ojie- 
BaHHHX, npn fteHCTBHH 3KCTpeMaJIBHBIX HOrOftHHX yCJIOBHH, $H3HHeCKHX 
H XHMHHeCKHX $aKTOpOB, B TOM HHCJie TaKOTO pOfta areHTOB, C KOTOpBIMH 
pacTeHHH He CTajiKHBajiHCB Ha npoTnmeHHH 3 bojhoh;hh. 9th $aKTH mohcho 
o6bhchhtb jihhib b tom cnyqae, ecjm hphhhtb, hto «b cany nrapoKon He- 
cneDjH^HHHOCTH peaKipna: KJieTOK Ha noBpe^eHne qy^ne <$HJioreHe3y areHTH 
BBI3BIBaK)T B KJieTKax HapymeHHH, CXOftHBie C TeMH, KOTOpHe pa3BHBaK)TCH 
npn noBpem.naiomieM ftencTBHH „ocBoeHHBix w <J>aKTopoB cpe,n;H» (AjieKcaHflpoB, 
OejiB^MaH, 1958). O^HOTHHHBie Hecneipa^HqecKHe H3MeHeHH h, HaKJia^HBaHCB 

Ha cneii;H$HqecKHe OTBeTHBie peaKipiH, oSycjiOBJiHBaiOT 3JieMeHTti cxo,n;cTBa 
pa3HOo6pa3HBix naTOJiornqecKHX npopeccoB. 

Pojib ropMOHaJibHon CHCTeMbi b 3am,nTHbix peaKii;HHx pacTeniin 
(paSoqan nmoTe3a) 

Mojkho noJiaraTB, hto o^ohothhhoctb mhothx ochobhbix HapymeHHH 
MeTa6oJiH3Ma, HaSniOftaeMBix y pacTeHHH b He6jiaronpHHTHBix yejiOBHHX, 
onpe^ejineTCH TeM, hto BHemHne pa3,n;pa>KHTejiH ^enCTByiOT Ha Kanne-TO koh- 
KpeTHBie $H3HOJiornqecKHe «,n;aTqHKH», KOTopBie no,n; bjihhhhgm caMBix pa3- 
HOo6pa3HBix $aKTopoB 6bictpo «BKJiioqaioT» pa6oTy Henoero e,n;HHoro Koop^n- 
Hnpyiom;ero 3am;HTHoro MexaHH3Ma. 9to ROJimeia. 6htb MexaHH3M, ^encTByio- 
hi;hh Ha opraHH3MeHHOM ypoBHe. Bjiaro^apn onpe,n;ejieHHBiM c^BHraM b pa- 
6oTe 3Toro MexaHH3Ma ^ocraraiOTCH MHoroqncJieHHBie h b GojiBnnmcTBe cjiy- 
qaeB o^HOTHHHHe H3MeHeHHH MeTa6ojiH3Ma, a cjie,n;oBaTejiBHO, h CTpyKTypH 
(b qacTHOCTH, nepeqncjieHHBie BBime). Mh nojiaraeM, hto no,n;o6HyK) KOop,n;H- 
HHpyiomyio pojib BBinojiHHeT ropMOHajiBHan CHCTeMa. 

Ha Ham B3rjiH,n;, npaBOMepHO npe^nojiomnTB, hto ropMOHajiBHaa CHCTeMa, 
HBJiHiom;aHCH o^hoh H3 HHTerpnpyK)m;HX cncTeM pacraTejiBHoro opraHH3Ma, 
MomeT nrpaTB Kap^HHajiBHyio pojib npn aftanTaipra pacTeHHH k CTpeccoBHM 
ycjiOBHHM. Hcho, hto penB coSbithh, nepBBiM H3 kotophx hbjihgtch B03,n;eH- 
CTBne CTpeccopa, a KOHeqHBiM — aftanTaipm k HeMy pacTeHHH, coctoht 
H3 mhothx 3BeHBeB, o,n;HaKO moh{ho noJiaraTB, hto H3MeHeHHH b pa6oTe 
ropMOHajiBHOH cncTeMBi npe,n;cTaBJiHK)T co6oh o^ho H3 KJiioqeBBix HaqajiBHBix 
3BeHBeB 3toh n;enH (cxeMa). 

9to npeftnoJiomeHHe ocHOBaHO Ha xopomo ycTaHOBJieHHBix $aKTax, cbh- 
neTejiBCTByiomiHX o tom, hto npaKTHqecKH Bee nponjeccBi pocTa h pa3BHTHH 
pacTeHHH, HaqHHan c npopacTaHHH ceMHH (HnnojiaeBa h ,n;p., 1974) h KOHqan 
$opMnpoBaHHeM nojia (Xphhhh, HaHJiaxHH, 1978), n;BeTeHHeM (HanjiaxaH, 
1978), CTapeHneM, ona,n;eHHeM opraHOB (Abeles F. et al., 1970; Abeles F. 
et al., 1971; «Plant growth regulation)), 1977) h nepexo^OM b cocTOHHne 
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ninpoKHa oflHOTHnHHH cneKTp n3MeHeHM MeTa6ojiH3Ma, cjiy>Kaii];HH Bupa6oTKe 

3am;HTHOH peaKAKH 

iiokoh (HnKOJiaeBa, 1977 ), HaxoAHTCH hoa ropMOHajiBHBiM KOHTpojieM; 
HBJieHHH $oto- h reoTponn 3 Ma Tanme onocpeAOBaHH paSoTon ropMOHaJIBHOH 
cncTeMH (Plant growth regulation, 1977 ). Oco 6 o Banmo noA^epKHyTB KapAH- 

HaJIBHyK) pOJIB ropMOHaJIBHOH CHCTeMH B KOHTpOJie p aCTH>KeHHH 

h ,n;H$$epeHniHaniHH KJieTOK (raMSypr, 1973 ), Tan Kan H3BecTH0 , hto namiio- 
rnuecKne cabhth ropMOHajiBHoro roMeocTa3a Hen36e5 KHO hphboaht k Hapy- 
meHHio npon;eccbB KJieToraoro pocTa (Braun, 1962 ; TaMSypr, 1973 ; Tapp, 
1975 , h AP-)- 

CooTHomeHHe ypoBHen $HToropMOHOB BJinneT Ha hht 6 hchbhoctb h Ha- 
npaBJieHHOCTB ochobhhx MeTaSojrauecKHX npon;eccoB: A HXaHHH H aHeprera- 
uecKoro o 6 MeHaf $epMeHTaTHBHOH aKTHBHocTH, CHHTe 3 a h pacnaAa HyKJien- 
hobhx khcjiot h SejiKOB (BoHHep, 1967 ; TaMSypr, 1973 ; KyjiaeBa, 1973 ; 
MypoMh;eB, ArHHCTHKOBa, 1973 ; Ke$ejm, 1974 ). 

TopMOHajiBHaH CHCTeMa oueHB noABH?KHa h MonseT 6 hctpo nepecTponTBcn 
b OTBeT Ha noBpe>KAaioni;ee B03AencTBHe JiioSoro xapaKTepa c TeM, hto 6 h BBecra 
b A^hcTBne nepBHumie 3am;HTHHe peaKijHH pacTeHHH. OHa cnoco6Ha TpaHC- 
$opMnpoBaTB BHemHHe cnrHajiH TaKHM o6pa30 M, hto 6 h b opraHH3Me CTHMy- 
jinpoBajmcB hjih HHrH 6 npoBajiHCB onpeAejieHHHe SnoxHMHuecKHe npon;eccBi 
(«Plant growth regulation», 197 /").. 

KocBeHHBEM apryMeHTOM b nojiB3y BBicKa3aHHoro npeAHOJio?KeHHH cjiyncaT 
pe3yjiBTaTH HCCJieAOBaHHH aAanTaijHOHHoro CHHApoMa y >khbothbix opra- 
HH3 MOB. Ochobohojio>khhk 3Toro yueHHH T. CejiBe, npHAaBan orpoMHoe 
3HaueHne ohaokphhhhm H 3MeHeHHHM, noKa3aji, hto 3am;HTHaH peaKipm 
y >KHBOTHBix opraHH3MOB xapaKTepH3yeTCH npe^KA© Bcero Hecnen;H$HuecKHMH 
H3MeHeHHHMH B pa6oTe ropMOHaJIBHOH CHCTeMH. 9Ta CTepeOTHHHaH ropMO- 
HajiBHaa peaKijHH HBJineTCH «OTBeTOM Ha noBpe>KAeHHe, nan TaKOBoe» (CejiBe, 
1972 ). 

OTHOCHTejiBHO pacTHTejiBHBix opraHH3 MOB ao nocneAHero BpeMeHH He npoBO- 
AHJIOCB CHCTeMaTHHeCKHX HCCJieAOBaHHH Tex H3MeHeHHH B pa6oTe ropMOHaJIBHOH 
CHCTeMH, KOTopne HMeioT MecTO b npon;ecce npncnocoSjieHHH k HeSjiaronpn- 
hthhm BHeniHHM ycjioBHHM, xoth ycTaHOBJieHo, HTO Sojibhihhctbo 3a6ojieBa- 
hhh pacTeHHH b toh hjih hhoh CTeneHH CBH3aHO c HapymeHHeM 6ajiaHca 
pocTperyjinpyioin;HX Bem;ecTB (Braun, 1962 ; Py6nH, ApijHxoBCKaH, 1968 , 
H AP-)- 

Ha Ham b 3 tjiha, npaBOMepHO npeAHOJiO/KHTB, uto yHHBepcajiBHHe nepe- 
ctpohkh b pa6oTe ropMOHaJIBHOH CHCTeMBi MoryT npeACTaBJiHTB co 6 oh oaho 
H 3 KJHoneBHx HauajiBHHX 3BeHBeB b cneKTpe Hecnen;H$HHecKHX peaKipm, 
cjiy>Kam;HX BHpa6oTKe aAanTaijHH pacTeHHH k He6jiaronpHHTHBiM BHemHHM 
bo 3A6 hctbhhm. CymecTBeHHan pojiB b TaKoro poAa nepecTpoHKax, Kan mh 
CHHT aeM, npHHaAJie>KHT ropMOHaJIBHOH nape ayKCHH—3THJieH. 

AnTaroHH3M ayKcnna h arajiena b peryjiHijiiH 
npon;eccoB pocTa h pa3BHTHH pacTeHHH 

H3BecTHO, uto pocTOBBie 3(|)$eKTBi ayKCHHa h 3THJieHa bo MHornx cjiynanx 
hocht npoTHBonoJioJKHBiH xapaKTep: ayKCHH 6jiaronpnHTCTByeT pocTy KJie- 
tok b npoAOJiBHOM HanpaBjieHHH (raM6ypr, 1976 ; IIojieBOH, CajiaMaTOBa, 
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1977; «Plant growth regulation)), 1977), aranen ycnjiHBaeT jiaTepajiBHBin pocT 
(Pratt, Goeschl, 1969; Burg, 1973, Pegg, 1976), ayKCHH cnoco6cTByeT aKTH- 
Baipra KJieTouHoro ^ejieHHH (raM6ypr, 1976, h ftp.), arajieH topmo3ht ero 
(Pratt, Goeschl, 1969; Burg, 1973; Sargent et al., 1973; Osborne, 1974, 
1977); BBicoKan KOHqeHTpaftHH ayncHHa CBOHCTBeHHa mojioa;bim TKaHHM, 
0HHTe3 aTHJieHa HHTeHCH(|)Hn;HpyeTCH npn CTapeHHn; ayKCHH npennTCTByeT 
co3peBaHHio h onaftemno opraHOB, 3THJieH CTHMyjmpyeT 3 th npoqeccBi (Abeles F. 
et al., 1970; Abeles F. et al., 1971). IIo MHeiraio OcSopH (Osborne, 1974, 
1977), npoTHBonojio>KHHH xapaKTep ftencTBHH 9thx ftByx ropMOHOB, ra30- 
o6pa3Kan npnpofta araneHa ftejiaiOT ocobemio tohkhm MexaHH3M peryjiHipui 
KJieTOUHoro pocTa, $opMBE h pa3Mepa KJieTOK, TeM 6ojiee hto ypoBHH ayncHHa 
H 3THJieHa B TKaHH B3aHMOCBH3aHBI. H3B6CTHO, HTO BBipa6oTKa 3THJieHa 
b 3HauHTejiBHon CTeneHH onpeftejmeTCH ypoBHeM aHftoreHHofi hjih npnMeHeHHOH 
3K3oreHHO HYK (Kang et al., 1971; Osborne, 1977); aBHCOKne KOHqeHTpaqHH 
arajieHa pe3KO CHHJKaiOT ypoBeHB ayKCHHa b TKaHH (Lieberman, Knegt, 
1977). 

EtaMeHemsH coftepjKanHH ayKcnna h aTHjiena 

B paCTIITeJIBHBIX TKaHHX HpH CTpeCCOBBIX B03ft6HCTBHB(X 

Ectb ocHOBaHHH nojiaraTB, hto b ycjiOBHHx CTpecca nponcxoftHT Hecneqn- 
$nuecKoe CMem;eHHe 6ajiaHca ftByx paccMaTpnBaeMHx topmohob — CHmKeHne 
ypoBHH HYK h B03pacTaHne coftepnsaHHH aHftoreHHoro arajieHa. 

Tanoro pofta ropMOHajiBHyio peaKipuo HaM yftajiocB 3KcnepnMeHTajiBHO 
BBIHBHTB B OHBITaX C HpopOCTKaMH TBIKBBI (copT Mo3OJieeBCKaH-10), HOftBepr- 
nyraMH b npoqecce npopacTamra B03fteHCTBHio XHMnuecKHX areHTOB H3 
KJiacca N-HHTpo30Coe,a;HHeHHH (HG): oSHapynceHBE HHTeHCH$HKan;HH BHpa6oTKH 
aTHJieHa h pe3Koe crnnKemie ypoBHH aHftoreHHOH HYK (rypeBnu, BeKKep, 
1977, 1978). K co>KajieHHio, b HacTOHiqee BpeMH npaKrauecKH oTcyTCTByioT 
HCCJie,n;oBaHHH, b kotopbix oftHOBpeMemio onpeftejinjincB 6 h ypoBHH OHftoreH- 
HBIX HYK H 3THJieHa B paCTHTeJIBHOH TKaHH, HO^BeprHyTOH HeSjiaronpHHTHHM 
B03,n;eHCTBHHM, oftHano HMeiOTCH CBefteHHH 06 H3MeH6HHH coftep>KaHHH Ka>Kftoro 
H3 3THX ropMOHOB HO OTfteJIBHOCTH B HOfto6HBIX CHTyaUjHHX. 

E 3 M 6 HGHMG ypoBHH 3 t h ji e h a b 0 t b e t Ha n 0- 
Bpeffi^aiomee b o 3 3 e h c t b h e. AHajiH3 coBpeMeHHon JiHTepaTypH 
ySeftHTejiBHO ftOKa3BiBaeT, hto ypoBeHB arajieHa b nopa>KeHHOH pacTHTejiB- 
HOH TKaHH H3MeHH6TCH OftHOTHHHO: HpaKTHUeCKH BO BCeX H3yUeHHLIX CJiyUaHX 

SbiJia o0Hapy>KeHa HHTeHCH$HKan;HH BBifteneHHH araneHa. Tan, HanpnMep, 
ycHJieHne CHHTe3a aTHJieHa HaSnioftaeTCH npn nopa>KeHHH pacraTeJiBHBix 
TKaHen naToreHHHMH rpn6aMH h MHKpoopraHH3MaMH, npeftCTaBJinn co6oh 
OftHO H3 XapaKTepHBEX CBOHCTB Hapa3HT0-X03HHHHBEX B3aHMOOTHOmeHHH 

(Sequeira, 1973; Pegg, 1976). ,IJoKa3aHO yuacrae araneHa b Hapyrnennux, 
BBi3BiBaeMBEX HHOKyjiHftneH BnpycoM Ta6araoH M03anKH (Loon van, 1977). 

Ilpn nccjieftOBaHHH ftencTBHH pa3JinuHBix naToreHOB (19 bh^ob) Ha pacTe- 
hhh (12 bh,ii;ob) 3a$HKcnpoBaHa HHTeHCH(|)HKan;HH BH,n;ejieHHH arajieHa (Wil¬ 
liamson, 1950). IIoBBEineHHe ypoBHH araneHa HBjmeTCH cocTaBHOH uacTBio 
peaKqHH pacTeHHH Ha nopaHeHne (Hanson, Kende, 1976; Elstner, 1978), 
B03,n;eHCTBHe T-oSjiyueHHH (Shah, Maxie, 1965), He6jiaronpHHTHBix TeMnepa- 
TypHBix ycjioBHH (Cooper et al., 1969), 1 pa3HOo6pa3HHX no CBoen npnpofte 
xiiMHuecKHX areHTOB (Pratt, Goeschl, 1969). BncKa3aH0 npeftnojio>KeHHe 
(Pratt, Goeschl, 1969), uto ftenCTBne MHornx XHMHKaTOB onocpeftOBaHO 
BHpa6oTKOH OTHJieHa. CHHTe3 3THJieHa HHTeHCH$HIi;HpyeTCH B yCJIOBHHX BOft- 

Horo fte^nqnTa h 3aTOHJieHHH (El-Beltagy, Hall, 1974), npn ctojikhob6hhh 
pacTHTejiBHBix TKaHen c MexaHnuecKHMH npennTCTBHHMn, HanpnMep npn 
pocTe KopHen b TBepftBix nouBax (Wain, 1977), a TaK?Ke b pnfte ftpyrnx CTpec- 
cobhx CHTyaqiiH (Goeschl et al., 1966). 

Pa3HOo6pa3He <$aKTopoB, npHBOftniftHX k ycnJieHHio cHHTe3a arajieHa 
b pacTHTejiBHBix TKaHHX, ftenaeT o6ocHOBaHHBiM npe^noJioHceHHe 06 yHHBep- 

1 06 HapyaceHO, hto yBejinneHne coAepacaHHH b aTMoc$epe amaroHiicTa aTHJieHa —» 
yrjieKHCJioro ra3a (Burg, 1973) — HHTeHCH$Hii;HpyeT chmutomh noBpe;KAeHHH xojioaom 
(L yons, 1973). 
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cajibHOM xapaKTepe Tanoro po,n;a OTBeraoH peaKipra: pacTeHHH Ha aio6oe 
CTpeccoBoe B03,n;eHCTBHe. B cbh3h c 3thm b jiHTepaType BBe,n;eH TepMHH «CTpec- 
cobbih» 3THJieH (stress-induced ethylene) (A. Abeles, F. Abeles, 1972). 

H3BeCTHO, HTO B 3,n;OpOBBIX paCTHTeJIBHHX TKaHHX 3THJieH CHHTe3HpyeTCH 

H3 MeTHOHHHa (Baur et al., 1970). Ectb 3KcnepHMeHTaaBHBie ocHOBaHna 

CHHTaTB, HTO 3Ta aMHHOKHCJIOTa HBJIHeTCH Hpe^meCTBeHHHKOM TaK>Ke Ha nyTH 
o6pa30BaHHH «CTpeccoBoro», b HacraocTH «paHeBoro», araneHa (Hanson, 
Kende, 1976). Cjie^yeT noflaepKHyTB, hto «CTpeccoBHH» araaeH HMeeT xo- 
3HHHHoe nponcxoamemie (Pegg, 1976). IIojiaraiOT, hto HHOKyaaipm CTHMy- 
jrnpyeT Bnpa6oTKy araneHa He tojibko H3 MeTHOHHHa, ho Tana^e H3 npo,n;yKTOB 
flerpa^aijHH KaeTOHHOH ctchkh (Sequeira, 1973), t. e. pacTHTeaBHBiH opraHH3M 
Mo6nJiH3yeT 3anacHHe nyra CHHTe3a araneHa, hto6bi pe3KO hobbichtb ero 
co,n;ep>KaHHe b TKaHH. OaeHB 6HCTpoe h pe3Koe B03pacTaHne ypoBHa ropMOHa 
AOCTHraeTCH, no-BH^HMOMy, Taione 3a caeT yHHKaaBHOH choco6hocth 3THJieHa 
ayTOKaTajiHTnaecKH ycnJiHBaTB cboh co6cTBeHHBiH CHHTe3, 6jiaro,n;apa, Kan 
noaaraiOT, ero bjihhhhio Ha CTpyKTypy h npoHHqaeMOCTB MeM6paH (Kende, 
Hanson, 1977). 

H3M6HeHHe ypoBHH ayKCHHa b c t p e c c o b bi x 
ycJiOBHax. nepen^eM k o6cy>K,n;eHHK) jiHTepaTy phbix ^hhhx, Kacaio- 
EqHXCa H3MeHeHHH ypoBHH B paCTHTejIBHBIX TKaHHX BTOporO KOMHOHeHTa 
paccMaTpHBaeMOH HaMH ropMOHaaBHOH napn — HYK — b otbct Ha noBpea?- 
flaiomne B03,n;eHCTBHH. K co>KaneHHio, HMeiomneca CBe,n;eHHH ape3BBiaaHHO 
HeO^HOpO^HBI, TaK KaK OTHOCHTCH K p a3HHHHBIM $a3aM pa3BHTHH HaTOJIOrH- 
aecKHX npoqeccoB, npnaeM oaeHB pe,n;KO HccaeftOBaancB caMBie nepBBie 3Tann. 
06bihho aHaJiH3H hpobo^hjihcb Ha" Tex CTa^nax, Kor,n;a noBpeamemie hbho 
npoHBJiajiocB Mop$ojiornaecKH. 

CHH>KeHHe ypoBHH HYK Han6oJiee aeTKO BBiHBJieHO ,o;jih cayaaeB naToao- 
rnaecKoro pocTa, BBi3BaHHoro HeHH^eKqnoHHBiMH npnanHaMH. IIpe^noJiaraiOT 
aTO ,n;e$Hi];HT ropMOHa, B03HHKaioin;HH BCJie^CTBne Y-o6jiyaeHna, CBH3aH 

c HHrH6npoBaHHeM chctcmbi CHHTe3a HYK 2 (Ussuf, Nair, 1971). nojiaraioT, 
aTO 3aMe,n;jieHHe pocTa, BBi3BaHHoe .ne^HqHTOM bo^bi, CBH3aHO co CHnmeHneM 
ypoBHH ayKCHHa (Hsiao, 1973). OTMeaeHO CHna^eHne co,n;ep;>KaHHH ayKCHHa 
npn He,n;ocTaTKe aaeMeHTOB MHHepaaBHoro HHTaHna (Cmhphob h ,n;p., 1977). 

BepoHTHO, npn ^encTBHH Henapa3HTHBix $aKTopoB 3Tan 3am;HTHOH peaK- 
d;hh, 3aKJiK>aaioin;HHCH b CHHJKeHHH ypoBHH HYK, npoaBJiaeTca b HanSoaee 
«ancTOM» BH,n;e. Ilpn HH^eKqnoHHBix 3a6ojieBaHnax oSHapyaceHne peaKipra 
b ancTOM BH,n;e 3HaanTejiBHO 3aTpy,n;HeHO, TaK KaK 3apa>KeHHe npe^CTaBJiaeT 
C060H CJI05KHBIH HpODjeCC B3aHMO,n;eHCTBHH AByX 2KHBBIX $yHKD;HOHHpyK)in;HX 
chctom — pacTeHHH h naToreHa. OflHaKO h b 3thx cjiyaaax y,n;aBanocB Ha6aio- 
,n;aTB yMeHBmeHHe coflepacamiH HYK b TKaHHX. TaK, HanpnMep, rnnoayKCH- 
hhh Ha6jno,n;ajiacB Ha ^ecarae cyTKH nocae nopaa^eHna pe^nca Heraaao- 
o6pa3yioni;eH Taen Myzus persicae (o^HOBpeMeHHO OTMeaeHO yMeHBmeHHe 
coftepamHHH rn66epeaaHHOB h ijhtokhhhhob —Hussain etal., 1973). na,n;eHHe 
ypoBHH HYK OTMeaeHO b pa,n;e cayaaeB BnpycHBix HH$eKu;HH, BBi3BiBaioin;Hx 
ona^eHne aHCTBeB 3 (Gwyneth Dyson, Ghessin, 1961). noKa3aHO, aTO nepBO- 
HaaaaBHOH peaKqneH Ha nopa>KeHHe MyaHHCTOH pocon ycTonanBoro k Hen 
copTa aaMeHa HBaaeTca CHnaseHne coftepacaHna HYK (Vizarova, 1973). 
B o03ope ToMHHMa (Tomiyama, 1963) noftHepKHBaeTCH, aTO CHnaseHne 
ypoBHH HYK (h o^HOBpeMeHHoe noBBimeHne co^epacaHHa OKCH^aaBi-HYK), 
OTMeaeHHoe b TKaHax pa^a ycTOHHHBBix k Bpe^HTenaM coptob, hphbo^ht 
k co3,n;aHHio ycaoBHH, 3aTopMaaraBaioin;HX pocT h pa3BHTne naToreHa. 

O^HaKO Hapa,n;y c npnBe^eHHBiMH BBime $aKTaMH, CBH^eTeaBCTByiOH^HMH 
o HecneqH^HaecKOM na,n;eHHH ypoBHa HYK b TKaHax, no,n;BeprHyTHX B03- 
,n;eHCTBHio He6naronpHHTHBix $aKTopoB, cymecTByiOT CBe,n;eHHa o noBBimeHHOM 
cb,n;epa«aHHH 3Toro ropMOHa b nopa>KeHHBix TKaHax, oco6eHHO npn HH$eKn;HOH- 
hbix 3a6oneBaHHHX, conpoBO^aiomHxca ycnaeHHOH npoaH^epaqHeH TKaHen. 
rnnepayKCHHHa, HanpnMep, OTMeaaeTca npn Knae KpecToqBeTHBix (Butcher 


2 flaa aHajiornqHBix cayaaeB yciaHOBaeHo B03paciaHHe ypoBHH aiHjieHa (cm. BHme). 

3 3aecb TaKHce yciaHOBaeHO B03pacTaHne ypoBHa 3THaeHa (cm. BHme). 
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et al., 1974, h AP-)» ny3BipuaT0H rojioBHe KyKypy3H (^BopenjKaH, 1966; Ky3He- 
u;ob hap., 1970, H,n;p.), pane KapTO$ejiH (OKaHeHKo, IlamKapB, 1970, h aP-)* 
D epoHOcnopo3e Jiyna (PyHKOBa, TajraeBa, 1978, h ftp.), nopanmHHH mopkobh 
phoma rostrupii (XaHfto6nHa, 1970) h t. ft., npnueM b Tpex nocjieftHnx cjiyuanx 
oTMeneHO napajuiejiBHoe B03pacTaHne ypoBHH hhthShtopob OKCHfta3Bi-HyK. 
B TKaHHX KopomaTBix rajuiOB, B03HHKaioin;HX npn nopajKeHHH paHeBHM napa- 
3HT0M Agrobacterium tumefaciens, oSHapynceHBi BHCOKne ypoBHH HYK (Braun, 
1962). HmepecHo, hto b npon;ecce 3a>KHBJieHHH pami Han6ojiee uyBCTBHTejiB- 
hhm k ftencTBHio A. tumefaciens 3TanoM HBJineTCH nepnoft nepBoro cnjiBHoro 
BcnJiecKa MSTorauecKOH aKTHBHOCTH (cjieftOBaTejiBHO, bbicokhh ypoBeHB 
HYK 6jiaronpnHTCTByeT nopa^eHHio),Korfta>Kenpon;ecc 3a>KHBJieHHH 6 jih 3 ok 
K 3aBepmeHHK), KJieTKH paCTeHHH CTaHOBHTCH HeuyBCTBHTeJIBHHMH K B03fteH- 
ctbhk) naToreHa (Braun, 1962). 

rnnepayKCHHHH nopa>KeHHBix TKaHen, Tan me, Kan OTMeueHHaa BBime 
uHTeHCH$HKan;HH BHpaSaTKH 3THJieHa, HMeeT, no-BHftHMOMy, xo3HHHHoe npo- 
ncxoJK^eHHe (Braun, 1962; Ky3Hen;oB h ftp., 1970). Pojib B036yftHTejm, Kan 

OUHTaiOT, COCTOHT B TOM, HTO OH Ho6y>KftaeT paCTeHHe K CHHTe3y pOCTOBBIX 

Bem;ecTB (roHMaH, 1954; Braun, 1962; PySnH, ApftHxoBCKan, 1968). Mo>kho 
noJiaraTB, hto noBBimeHne coftepncamiH HYK He HBJineTCH npoHBJieHneM 
3am-HTH0H peaKn;HH pacTeHHH-xo3HHHa, a, HanporaB, C03ftaeT 6jiaronpnHTHHe 
ycJiOBHH a;jih pa3BHTHH naToreHa. H3BecTHO, hto MHorne napa3HTBi nopa- 
HCaiOT TOJIBKO BBICOKOMepHCTeMaTH3HpOBaHHBie TK3HH CTyHHH, 1948; Ona- 
neHKO, IlamKapB, 1970), BBipa6aTBiBaioin;He 3HauHTejiBHBie KOJinuecTBa ayn- 
CHHa H B yCJIOBHHX HOpMaJIBHOrO pa3BHTHH; HOft BJIHHHHeM naToreHa CHHTe3 
ayKCHHa em;e 6ojiee aKTHBnpyeTCH, uto npnBOftHT Sjiaroftapn aTTparnpyio- 
m;eMy ftenCTBHio ropMOHa k B03pacTaHHio npnTOKa HHTaTejiBHBix BenjecTB 
K 30He HH^eKftHH, T. e. K C03ftaHHK) OHTHMaJIBHBIX yCJIOBHH ftJIH pa3BHTHH 
naToreHa. 4 B to me BpeMH npn ycnemHOM conpoTHBJieHHH pacTeHHH pa3- 
bhthk) naTOJiornuecKoro npon;ecca ocHOBHan Macca HYK nepeBOftHTCH b Hean- 
THBHyio, CBH3aHHyio $opMy (^BopeniKan, 1966). 

TaKHM o6pa30M, rnnoayKCHHHH TKaHen mnpoKO pacnpocTpaHeHa b cjiy- 
UaHX aKTHBHOrO COnpOTHBJieHHH paCTeHHH fteHCTBHK) CTpeCCOBBIX $aKTopoB 
H M02KCT, HO-BHftHMOMy, paCCMaTpHBaTBCH KaK CyifteCTBeHHBIH 3JieMeHT 
3am;HTH0H peaKijHH. 


A^anTan;HOHHbie H3M6H6HHH, Bbi3biBaeMbie cMein.enneM Sajianca ayKcnna 
h aTHJiena b ycjioBHHx cTpecca 

IlonHTaeMCH oTBeraTB Ha Bonpoc, KaKHM o6pa30M Hecnen;H$HHecKHe 
HapymeHHH 6ajiaHca ayKCHHa h 3THJieHa MoryT cnoco6cTBOBaTB aftanTaijHH 
pacTeHHH k fteHCTBHK) He6jiaronpnHTHBix $aKTopoB. 

Pojib noBBimeHHH ypoBHH 3THJiena b BHpaSoTKe 
3 am;HTH 0 H p e a k n; n h. 3am;HTHoe ftencTBne 3THJieHa 6bijio npofte- 
MOHCTpnpoBaHO, HanpnMep, b 3KcnepnMeHTax c pacTeHHHMH SaTaTa, hh$hi];h- 
poBaHHBiMH Ceratocystis fimbriata : ra30o6pa3HBie npoftyKTBi, BBifteJimomnecH 
H3 HH^HDinpOBaHHOH TK3HH, HOBBimaiOT yCTOHHHBOCTB 3ftOpOBBIX paCTeHHH, 
npnueM aKTHBHBIM KOMnOHeHTOM ra30BOH $a3H HBJIHeTCH 3THJieH. IIOBBimeHHe 
yCTOHHHBOCTH ftOCTHTaeTCH THKJKe npn HHKySaftHH TKaHH C HenaTOreHHBIMH, 
HO HHftyftHpyiOIftHMH CHHTe3 3THJieHa mTaMMaMH, JIh6o o6pa6oTKOH pacTeHHH 

3THJieH0M b TeueHne HecKOJiBKHX ftHen (Stachman et al., 1966). 

IIojiaraiOT, uto 6noxHMHuecKOH ochoboh aanprraoro ftencTBHH 3THJieHa 
HBJineTCH ero choco6hoctb yBejrauHBaTB aKTHBHocTB pnfta $epMeHTOB (Abeles F. 
et al., 1971; Loon van, 1977). Ilpn 3 tom ocoSyio pojib npnnHCBiBaiOT nepo- 
KCHfta3aM, aKTHBHOCTB kotopbix B03pacTaeT nocjie o6pa6oTKH pacTHTe jibhbix 
TK aHen 3THJieH0M (OMejibueHKO, AHftpeeBa, 1976) n uacTO KoppejinpyeT 

C yCTOHHHBOCTBK) K HOpaJKeHHIO. YBeJIHUeHne aKTHBHOCTH nepOKCH,n;a3BI, 

4 B npoftecce 3a>KHBjieHHH paH TaKHce Ha6juoAaeTCH ycnneHHBiH npHTOK nHTaienbHHX 
Bem;ecTB k 30He nopa>KeHHH (Bloch, 1952), hto mojkgt 6htb b 3HaHHTeni>HOH cieneHH cbh- 
3aH0 c o5pa30BanHeM btophhhoh MepncTeMBi h noBHmeHneM ypoBHH ayKCHHa b TKaHH. 


1605 



OTMeneHHoe npn abhctbhh Kan HH$eKn;HOHHBix (Tomiyama, 1963; HnjioBa, 
KcenA30Ba, 1972; PySsH h AP-, 1973; Loon van, 1977, h aP-)» TaK H HenH^eK- 
ijhohhbix $aKTopoB (Py6HH h Ap*, 1973; HnpKOBa h aP-> 1973), paccMaTpn- 
BaioT Kan Hecnen;H$HHecKiffl (PySnH h AP-, 1973) ajieMeHT 3am;HTHOH pean- 
h;hh . 5 

IIoBBimeHHe aimiBHocTH nepoKCHAa3 mo^kot BBi3BiBaTB ycKopennyio 
AerpaAan;HK) ayKCHHa (nepoKCHAa3a cnocobHa bbihojihhtb pojib OKCHAa3Bi- 
HYK (FaM6ypr, 1976), hphboah k CHH^Kemno ypoBHH HYK b TKaHHx, uto 
h oTMenajiocB npn pa3Hoo6pa3HBix HeSjiaronpnHTHBix bo3a©hctbhhx 
(cm. BBime). 

npeAnojiaraeMan pojib nepoKCHAa3 b BBipaSoTKe ycTOHUHBocTH 3aKJiio- 
uaeTCH TaK>Ke b tom, hto ohh okhcjihiot (JenojiBHBie coeAHHemm ao khcjiot* 
KOTopne npeBpam;aK)TCH 3aTeM b TOKcnuecKHe $yHrHn;HAHBie xhhohbi (Omojib- 
qeHKO, AHApeesa, 1976; Pegg, 1976). IIojiaraiOT, hto aHTHSHorauecKyio pojib, 
homhmo nepoKCHAa3H, MoryT bbiiiojihhtb rjiK)KaHa3a h XHTHHa3a, aKTHBHOCTB 
KOTopBix B03pacTaeT nocjie o6pa6oTKH 3THJiem)M (A. Abeles, F. Abeles r 
1972). 

IIpoTeKTopHoe ABHCTBne «CTpeccoBoro» 3THJieHa MonseT 6betb, ho-bhah- 
MOMy, CBH3aHO TaK>Ke c ero chocoShoctbio CTHMyjrapoBaTB CHHTe3 $HToajieK- 
chhob (Ghalutz, Stachman, 1969). OTMeueHO CTHMyjinpyiomee abhctbho Me- 
THOHHHa — npeAinecTBeHHHKa 6noCHHTe3a 3THJieHa — Ha t BBipaSoTKy b 3hh- 
AepMajiBHBix KJieTKax 6o6ob HH3aTHHa (Van And el, 1966), c o6pa30BamieM 
KOTOpOTO CBH3BIBaK)T yCTOHHHBOCTB H30JIHp0BaHHBIX 6060B TOpOXa K rpnSHBIM 

HH^eiujHHM (Ghalutz, Stachman, 1969). 

IlepeHAeM k paccMOTpeHHK) CTpyKTypsBix H3MeHeHHH, B03HHKaioin;HX 
npn HHTeHCH$HKan;HH BBipa6oTKH 3THJieHa h Morymnx bbihojihhtb 3am;HTHyio 
(JyHKIJHIO. lIInpOKO H3BeCTHa CHOCoShOCTB 3THJieHa BBI3BIBaTB yTOJimeHHe 
KJieTOUHBix CTeHOK pacTHTe jibhbix TKaHen (Burg, 1973; Machlachlan, 1977; 
Osborne, 1977). 9tot $aKT xopomo KoppejinpyeT c OTMeueHHBiM BBime B03- 
pacTaHneM aKTHBHOCTH nepoKCHAa3Bi, yuacTByiomen b CHHTe3e JinrHHHa h ero 
npos3BOAHHX (Saunders et al., 1964). TojimsHa KJieTOUHoii CTernui b pHAe 
cjiyuaeB onpeAeJineT ycTOHUHBOCTB pacTeHHH, cjiynm 3$$6 Kthbhbim 6apnepoM 
AJiH MHornx naToreHOB h APyrnx noBpe>KAaioin;HX $aKTopoB (Bloch, 1952; 
ToHMaH, 1954; Tomiyama, 1963). 9. ToHMaH (1954) OTMeuaeT, hto OApeBec- 
HeBmne TKaHH xapaKTeps3yiOTCH o6m;eH ycTOHUHBocTBK) ko BceM rpnSaM, 
He o6pa3yioin;HM JinrHHHa3. H3BecTHO MHOJKecTBO npnMepoB yTOJim;eHHH 
Hapy>KHBix CTeHOK KJieTOK, Jie>Kain;HX Ha hcckojibko cjioeB rjiy6>Ke 3ohbi 
nopaHeHHH, npnueM 3th rHCTOJiornuecKHe H3MeHeHHH mojkho Ha6jiK)AaTi> 
yme uepe3 24 uaca nocjie TpaBMnpoBaHHH 6 (Bloch, 1952). IIo-BHAHMOMy, 
npncyTCTBHeM bbicokhx KOHEjeHTpaiijnn «CTpeccoBoro» 3THJieHa, aKTiiBnpyio- 
m;ero CHHTe3 komhohchtob KJieTOUHOH CTemcn, oS'bhchhiotch Hecnen;H$H- 
uecKne CTpyKTypHBie H3MeHeHHH: B03HHKH0BeHne cjioeB onpo6KOBeBmnx 
KJieTOK npn abhctbhh XHMHKaTOB (Bloch, 1952), npn noBBimemioM MexaHH- 
uecKOM AaBJieHHH (Wilson et al., 1977), o6pa30BaHne jiHrHH$Hn;HpoBaHHBix 
$yTJinpoB BOKpyr rn$ naToreHHBix rpnSoB (,IJyHHH, 1956), a TaK>Ke $opMnpo- 
BaHne aHajiornHHBix CTpyKTyp b otbct Ha npoTBiKaHne TKaHH nrjiOH (Tapp, 
1975). IIoKa3aHO, hto npoKaJiHBaHne hjih CMa3BiBaHne jihctbcb Ta6aKa 3Tpe- 
jiom, pa3Jiaraioiii;HMCH b pacraTejiBHOH TKaHH c BBiAejieHneM 3THJieHa (Warner, 
Leopold, 1969), hphboaht k HapymeHHHM, npaKTHuecKH hachthtohm TeM, 
KOTOpHe B03HHKai0T HpH HHOKyJIHUjHH BHpyCOM Ta6aUHOH M03aHKH, HpHUeM 
pa3Mep o6pa3yioin;HXCH HeKpoTnuecKHX hutch nponopn;HOHajieH KOHn;eHTpa- 
Ahh 3Tpejia. IlapajiJiejiBHO Ha6jiK)AaeTCH H3MeHeHne KauecTBeHHoro h kojih- 
uecTBeHHoro cocthbob H303H3HM0B nepoKCHAa3H. BaH JlyH (Loon van, 1977) 


5 BHCKa3aHO MHeHne o Ba>KHOH ponn nepoKCHAa3 b 6nocHHTe3e ainneHa H3 mgtho- 
HHHa (Dubuw, 1976); tbkhm o6pa30M, ypoBHH 3THneHa h nepoKCHAa3 b TKaHH OKa3BiBaioTCH 
B3aHM03aBHCHMHMH. 

6 ycTaHOBjieHO, hto paHeBoe pa3Apa>KeHHe noBHmaeT ycTOHHHBOCTB KJieTOK, rpaHH^ 
Ham;Hx c 30 hoh nopaHeHHH, k a^hctbhk) nopaHcaioiAHx ^aKTopoB hhoh npnpoABi (OenbA- 
MaH, 1960). 
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UpHXOftHT K BBIBOfty 0 KapjJHHaJIBHOH pOJIH 3THJieHa B H3MeHeHHH MeTa60JIH3Ma 
paCTeHHH B XOfle pa3BHTHH peaKIi;HH CBepXHyBCTBHTeJIBHOCTH. 

B CBH3H CO CnOCoSHOCTLK) 3THJieHa BJIHHTL Ha CTpyKTypy KJIGTOHHOH 
£TeHKH yMecTHO ocTaHOBHTBCH Ha pe3yjii>TaTax, nojiyqeHHBix He^aBHO 
r. n. Akhmoboh h 0. II. PojpieHKo (1977, 1978) npn hccji e,n;oB bhhh npoijecca 
jiHrHH$HKai];HH KJieTOK Kopnen KyKypy3ti, pa3JiHqmjx no ycTonunBOCTH 
K HH3K0H TeMnepaType coptob. J^jih hjictok ycTOHHHBoro copTa ycTaHOBJieHH 
6oJiee BBicoKne TeMnBi jrarHH<|)HKan;HH Ha <$0He 3HaqnTejiBHoro noBBimeHHH 
aKTHBHOCTH nepoKCH,a;a3Bi. 7 Bbicokhh tcmh flH^epemjHaijHH bthx hjictok 
aBTopBi cHHTaiOT npHcnocoSnTejiBHOH peaKijHeH. AHajiornHHan OTBeraan 
peamjHH, nan cjie,n;yeT H3 BBimeH3Jio?KeHHoro, CTHMyjinpyeTCH 3thjighom. 
B to me BpeMH BHCKa3aH0 npe,ainoJio>KeHHe o tom, hto ajih Haqana npon;ecca 
^H^epemjHaijHH HeoSxoflHMO CHmKeHne co^ep^aHHH HYK b TKaHH ,n;o ne- 
Koero MHHHMajiBHoro ypoBHH (Mitsugu, Eizo, 1976). 

IIojiaraiOT, hto Ba>KHan ^ymujHH cTpeccoBoro aTHJieHa 3aKJiioqaeTCH 
b CTHMyjiHii;HH onafleHHH nopa^KeHHBix opraHOB (Pratt, Goeschl, 1969). Oho 
ocHOBaHO Ha choco6hocth aTHJieHa HHTeHCH$Hii;HpoBaTB CTapeHne h ona^eHne 
opraHOB b npoijecce HopMaJiBHoro OHToreHe3a (Burg, 1973; Addicott, Wiatr, 
1977). Tan, HanpnMep, ycnjieHHoe CTapeHne h ona^eHne jihctbcb npn bo,o;- 
hom CTpecce, npoTeKaiomne Ha $0He pe3Koro B03pacTaHHH ypoBHH 3H,n;oreH- 
Horo aTHJieHa, HMeiOT npncnocoSHTejiBHoe sHaueHne, Tan nan npenHTCTByioT 
noTepe BJiarn 3a cqeT TpaHCHHpaipiH (El-Beltagy, Hall, 1974). 

Tapp (1975) oTMeuaeT, hto BHnaflemie nopa^KeHHBix yqacTKOB npn flBip- 
qaTofi nHTHHCTOCTH h npe>K,a;eBpeMeHHoe ona^eHne jihctbgb, nan 3to HaSjuo- 
,u;aeTCH npn qepHon hhthhctocth po3Bi, MoryT paccMaTpnBaTBCH nan 3am;HT- 
hbih MexaHH3M, Tan nan 3th npoijeccBE npenHTCTByiOT pacnpocTpaHeHHio na- 
ToreHa. 

TaKHM o6pa30M, yqacTne aTHJieHa b otbcthbix peamjHHX paCTeHHH Ha no- 
pa>KeHHe CBH3aH0 C erO Cn 0 C 06 H 0 CTBI 0 yCKOpHTB TeMHBI CTapeHHH H pa3BHTHH 
pacraTejiBHoro opraHH3Ma (BBe,n;eH TepMHH: 3THjieH — «ropMOH CTapeHHH», 
gerontological hormone) (Abeles F. et al., 1970). 

PoJIB CHHffleHHH y p obhh ayKCHHa b b bi p a 5 o t k e 
3aiD[HTH0i peaKDjHH, IIpon;ecc ycKopeHHoro CTapeHHH kohtpojih- 
pyeTCH He tojibko yBejmqeHneM ypoBHH aTHJieHa, ho h na,n;eHHeM co^ep^aHHH 
ero aHTaroHHCTa — ayncnHa. 8 «IOBeHHjiBHoe» ^eficTBHe HYK, nan noJiaraiOT, 
CBH3aHO C aKTHBan;HeH pabOTBI ayKCHH3aBHCHMOH «npOTOHHOH HOMHBI». 
y,n;aJieHHe npoTOHOB H3 n;HTonjia3MBi cHH>KaeT aKTHBHocTB khcjibix rH,o;pojia3, 
hto npHBOAHT k TopMOHmHHio npon;eccoB ^erpa^aniHH. OflHOBpeMeHHo oSmch 
npoTOHOB Ha KaTHOHBi cnocobcTByeT CTa6HJiH3an;HH BHyTpnKJieToqHBix CTpyn- 
Typ (IIojieBOH, CajiaMaTOBa, 1977). npoijecc HopMaJiBHoro CTapeHHH TKaHefi 
conpoBo^K^aeTCH cMenjeHneM pH KJieToqHoro cona b Kncjiyio CTopoHy (Toh- 
MaH, 1954). AHajiornqHoe HBJieHne HMeeT MecTO, HanpnMep, npn 3apa;KeHHH 
ycTofiqHBBix copTOB KanycTH Botrytis cinerea (AnceHOBa, BpBiH3a, 1970). 
B to me BpeMH b pacTHTejiBHBix tkbhhx, nopanmHHBix SaKTepnajiBHBiM panoM 
h xapaKTepn3yiomHxcH noBBimeHHBiM coflepnmHHeM ayncnHa, oSHapynmn 
c^BHr pH b mejioqHyio CTopoHy (ToHMaH, 1954), hto MO>KeT 6bitb b onpe,a;ejieH- 
hoh CTeneHH cBH3aHo c aKTHBai^neS ayncnHOM paboTBi «hpotohhoh homhbi». 
OcJiabJieHne ee paboTBi «npoTOHHOH homhbi» npn cHHHmHHH ypoBHH ayKCHHa 
flOJDKHO npHBOflHTB K aKTHBanjHH OTKJiaftBIBaHHH HeKTaTa KaJIBIJHH B KJieTOH- 
HBIX CTeHKaX H K ynpOHeHHIO HOCJieflHHX, HTO HeCOMHeHHO HrpaeT 3amHTHyiO 
poJiB (Kuc, 1968). Cjie^yeT otmcthtb, hto c^BHr pH, HMeromnn MecTO npn 
napymeHHH SajiaHca flByx paccMaTpnBaeMBix rojpMOHOB, HBJineTCH yHHBep- 
cajiBHBiM $aKTopoM peryjiHn;HH BHyTpnKJieToqHoro MeTa6ojiH3Ma, Tan naK 
npn 3tom bbibo^htch H3 aKTHBHOH paSoTBi o^hh rpynnBi $epMeHTOB h co3,n;a- 
IOTCH OHTHMaJIBHBie yCJIOBHH ^JIH paSoTBI ^pyrHX $epMeHTHBIX CHCTeM. TaKHM 
o6pa30M, na^eHne ypoBHH ayKCHHa b TKaHH (TaK me, KaK pocT co^epn^aHHH 

7 Bo3pacTaHne aKTHBHOCTH nepoKCH^a3H Ha6jno ( n;aeTCH npn ecTecTBeHHOM CTapeHHH 
pacTHTe jilhhx TKaHen (OMejiLHeHKO, AH^peeBa, 1976, h AP*)* 

8 Pojil Apyrnx ropMOHOB b 3tom npon;ecce KpaTKO paccMaTpiiBaeTCH b nocjie^HeM 
pa3Aejie CTaTLH. 
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3THJieHa) cnoco6cTByeT repoHTOJiornuecKHM H3MeHeHHHM. 9 B to nse BpeMH 
pa3BHTne naTOJiorHnecKHx npoijeccoB, conpoBOJKflaiomHXCH ycnjieHHOH npojin- 
$epan;HeH KJieTOK, CBH3aHo c HCKyccTBeHHBiM noflAep^KamieM TKann b mojio- 
flOM, MeTaSoJIHHeCKH aKTHBHOM COCTOHHHH. TaK, HOKa3aHa npHHI];HnHaJILHaH 
aHaJIOrHH MeJKfly TKaHHMH paKOBHX HapOCTOB H MOJIOflBIMH TKaHHMH 3ana- 
touhbix poctkob KapTO<j)ejiH no pH,n;y napaMeTpoB, xapaKTepn3yioiii;HX npo- 
ijeccBi pocTa h pa3BHTHH. IIojiaraioT, uto «paKOBBie HapocTBi npe,n;cTaBJiHioT 
co6oh onpe,n;ejieHHyio B03pacTHyio CTa^nio pa3BHTHH HopMajiBHoro opraHH3Ma 
(naTOJiornHecKH 3a,n;ep>KaHHyio hjih „B03Bpam;eHHyio“)» (OKaHeHKo, nanmapB, 
1970). CorjiacHO M. C. JJyHHHy (1948), 6ojie3HeycTOHUHBOCTB kjigtkh b 3Ha- 

UHTeJIBHOH CTeneHH 3 aBHCHT OT TeMHOB ee pa 3 BHTHH H OT ypOBHH ee OHTOreHe- 
TiraecKoro CTapeHHH, npnueM Ha nepBBix 3 Tanax CBoero pa 3 BHTHH pacTeHHH 
HaCTO SBIBaiOT OCoSeHHO HyBCTBHTeJIBHBI K HOpaJKeHHIO. B TO ?Ke BpeMH CTapaH 

tkbhb o6bihho MeHee nopan^aeMa (Tapp, 1975). 

TaKHM o6pa30M, CHOCo6hOCTB pacTeHHH ycnopHTB TeMHBI CBoero pa3BHTHH 
nyTeM yBejraueHHH co^ep^aHHH «ropMOHa cTapeHHH» — 3THJieHa h cHH)KeHHH 
ypoBHH ero aHTaroHHCTa — HYK, no-BH^HMOMy, b 3HauHTeJiBHOH CTeneHH 
onpe^ejineT ero ycTonuHBocTB k noBpejK^eHHio: $opMHpoBaHHe yTOJimeHHBix 

KJieTOHHBIX CTeHOK H CHHH^eHHe MeTa60JIHUeCK0H aKTHBHOCTH HpeflCTaBJIHeT 

co6oh BecBMa 3$$eKTHBHyio 3amHTHyio peaKijnio Kan b cnyuae HH$eKii;HOHHBix 
3a6ojieBaHHH, Tan h npn B03,n;eHCTBHH $aKTopoB Henapa3HTapHOH npnpoflBi. 1 * 
Mojkho noaTOMy nojiaraTB, uto onncaHHBie BBime cjiynan rnnoayKCHHHH 
H HHTeHCH(|)HKaHjHH CHHTe3a 3THJieHa CBH^eTeJIBCTByiOT 06 aKTHBHOM conpo- 
THBJieHHH pacTeHHH fleHCTBHIO He6jiarOHpHHTHBIX ^aKTOpOB. IIO“BH^HMOMy y 
HanpaBjieHHoe B03^eHCTBne Ha 6ajiaHc 10 b eHH jibhbix h repoHToreHHBix rop- 
MOHaJIBHBIX $aKTOpOB MOJKeT 6BITB 3<|)<|)eKTHBHBIM HpH 3aiIJHTe paCTeHHH OT 
noBpe^KftaioiniHx B03^encTBHH. 

I 1 epOHTOJIOrHHeCKHe H3MeHeHHH npopOCTKOB 
THKBBI npn B03^etCTBHH N *H I Tpo 3 0 c o e H h e H H i 
Pe3yjiBTaTBi KOMHjieKCHoro HccJiejjoBaHHH HapymeHHH ropMOHajiBHoro 6a- 
jiaHca (HYK —3THJieH) h conyTCTByion^HX Mop<|)OJioro-aHaTOMHuecKHX h 
yjIBTpaCTpyKTypHBIX H3MeHeHHH B HpOpOCTKaX TBIKBBI, HO^BeprHyTBIX B03- 
^encTBHio HC, CBH^eTeJiBCTByioT b nojiB3y oScyjK^aeMon rnnoTe3Bi. KaK 
OTMenaJiocB BBiine, HC BBi3BiBaioT pe3Koe na^eHne ypoBHH cbo6o,o;hoh HYK 
B HOpa^KeHHBIX TKaHHX (npHUeM HMeeT MeCTO BBipa^KeHHBIH KOHI];eHTpai];HOH- 

hbih a^eKT HC — TypeBHH, BeKKep, 1977) h CTHMyjinpy iot BBr^eneHne* 
3THJieHa (rypeBHH h Ap., 1978; BeKKep h ,n;p., 1979). 06Hapy;KeHo TOpMonce- 
Hne nojinpHoro TpaHcnopTa HYK b sthx ycJioBHnx (rypeBHH, BeKKep, 1978),. 
hto HBjineTCH xapaKTepHBiM 3(|)(|)eKTOM 3THJieHa 11 (Burg, 1973). 

Ha 3 tom $0He Ha6jno,n;aioTCH pe3Koe TopMouseHHe pocTa oceBBix opraHOB 
npopocTKOB h o6pa30BaHne b 30He nepexo,n;a thhokotejib —KopeHB hbho BBipa- 
jKeHHHX 6yjiB6oo6pa3HBix pa3pacTaHHH. 12 


9 9$$eKT «CTapeHHH» p acTHTejiLHHx KJieTOK no r flencTBneM He6jiaronpHHTHBix <$aKTO- 
poB OTMeneH n b nccjieflOBaHHHx Ha yjiLTpacTpyKTypHOM ypoBHe (Brezeanu et al., 1976). 
B nacTHocTH, Ha6juoflaeTCH Hecneipi^HHecKaH flereHepaipiH xjioponjiacTOB npn flencTBHH 
$aKTopoB KaK Henapa3HTapHon (yflOBeHKO, HepHBimoBa, 1977), TaK n napa3HTapHon npn- 
poflH (Py6nH n ffp., 1977). B cbh3h c 3thm otmcthm HHTeHCH$HKau;Hio flerpaflaipra xjiopo- 
(J)Hjuia npn B03fleHCTBHH 9K3oreHHoro BTHjieHa (Jahn et al., 1973). 

10 B. H. AjieKcaH/ipoB (1965) hphboaht MHoronncjieHHLie CBeffeHnn o CHHjKeHnn MeTa- 
6oJIimeCKOH aKTHBHOCTH 6eJIKOB H HHTeHCHBHOCTH pH^a KJieTOHHHX $yHKB;HH B COCTOHHHH 
noBLimeHHon y ctohhhbocth k flencTBHio Tenjia n xojioffa. 

11 IIpeAnojio^eHHe o bo3mo;khoh pojin 9THjieHa b MexaHH3Me ^encTBEH HC Ha npo- 
Poctkh tbikbbi BBiCKa3aHO A. M. BeKKep. 

12 Bo3HHKHOBeHne TKaHeBBix B3AyTHH, coAep^amHx rnnepTpo^npoBaHHBie b jiaTepajiL- 
hom HanpaBjieHHH KJieTKH (Scott, Struckmeyer, 1955; HBaHOB, 1966; Ta6apaeBa, 1975; Ta6a- 
paeBa, JTaHAc6epr, 1978, n Ap.)i Ha6jiioAaeTCH npn ^eHCTBHH ^aKTopoB pa3H0H npnpoAH, 
b nacTHOCTH ayKCHHOB (HnKOJiaeBa n flp., 1974; HKaHHKOB n ^p., 1978). AHajiorcniHBie pe- 
3yjiBTaTBi 6 hjih nojiyneHLi b Hamnx ohbitbx c npopocTKaMH thkbh npn annjiHKan;HH HYK 
(2 °/ 0 -h jiaHajiHHOBaH nacTa) (BeKKep n ^p., 1979). Moh^ho nojiaraTB, hto b hoao6hhx cjiy- 
nanx flencTBne 3K3oreHHon HYK onocpeffOBaHO BHpa6oTKon 3H^oreHHoro OTHjieHa, HH^yK- 
TopoM CHHTe3a KOToporo, KaK H3BecTHO, OHa HBjmeTCH (Kang et al., 1971). 
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HaSjnoflaeMan TepaTOJiornuecKaH peaKijHH oSycJioBjieHa HHrn6npoBaHHeM 
upoijecca KJieTouHBix AeJieHHH h ycHjieHHOH jiaTepaJitHon rHnepTpo<|)HeH KJie¬ 
TOK KopoBofi h cepAAeBHHHon napeHXHMBi rnnoKOTHjiH h KopHH. OTMeueHa 
ycKopeHHan A 0 $$epeHii;HaH;HH b KopHeBOH 30He (Ta6apaeBa, JIaHAcSepr, 
1978). 

Ha yjiBTpacTpyKTypHOM ypoBHe o6Hapy?KeHBi HBHoe yTOjinjeHne KjieTounoH 
cTeHKH n 3HaHHTejiBHoe yBejiHHeHne ^jihhbi MeMSpaH 3HAonjia3MaTHuecKoro 
peTHKyjiyMa (9P) (rypeBnu h a p., 1978; EeKKep h AP-, 1979). Mojkho cunraTB, 

HTO 3TH HBJieHHH B3aHMOCBH3aHHBI, TaK KaK CHHTaiOT, HTO Ha MeM6paHaX 
9P BBipaSaTBIBaiOTCH $epMeHTBI, OTBeTCTBeHHBie 3a HOCTpoeHHe KOMHOHeHTOB 
KJieTOHHOH CTeHKH (Machlachlan, 1977). Otmcthm, hto o6pa30BaHne HenpepBiB- 
HBIX KOHHjeHTpHHeCKHX TH^Kefi 9P XapaKTepHO AJIH KJieTOK, HO^BeprHyTBIX 
fleficTBHio hh3Khx TeMnepaTyp h Apyrnx HeSjiaronpHHTHBix $aKTopoB (Kpa- 
caBijeB, 1977). 

nojiyneHHBie npn H3yueHHH npopocTKOB tbikbbi pe3yjiBTaTBi Haxo^HT CBoe 
jiornuecKoe oSBHCHeHHe c tohkh 3peHHH BBnneH3Jio>KeHHBix npe,n;cTaBjieHHH 
o pojin BTHJieHa h HYK b peryjiHijHH poctobbix npon;eccoB. Cabot SaJiaHca 
B CTOpOHy BTHJieHa BBI3BIBaeT nafleHHe MHTOTHUeCKOH aKTHBHOCTH TKaHefi (Pratt, 

Goeschl, 1969; Burg, 1973). OflHOBpeMeHHo no# BJiHHHneM noBBimeHHBix koh- 
n;eHTpan;HH BTHjieHa MeHneTcn opHeHTaipra OTKJia^KH mhkpo<|)h6phjiji n;eji- 
jik)jio3bi b KJieTOHHon cTeHKe c nonepeuHoro HanpaBJieHHH Ha npoAOJiBHoe, 
uto CTHMyjinpyeT jiaTepajiBHoe pacTH^Kemae KJieTOK h 3aTpyAH*ieT hx npoAOJiB- 
hbih pocT (Sargent et al., 1973). YTOjimeHne KJieTouHon ctchkh, HaSjuoAaeMan 
AereHepaijHH npoTonjiacTa, ycKopeHHan An<|)<|>epeHH;HaH;HH hbjihiotch cBHAeTejiB- 
ctbom 6BicTporo CTapeHHH nopaH^eHHBix HC TKaHen, CBH3aHHoro c na^eHneM 
ypoBHH K>BeHHjjBHoro h noBBimeHHeM ypoBHH repoHToreHHoro ropMOHaJiBHoro 
$aKTOpa. AHaJIOrHHHBIH KOMHJieKC MOp(|)OJIOrHHeCKHX h yjiBTpacTpyKTypHBix 
HapymeHHH HaSjnoAajicn npn o6pa6oTKe npopocTKOB tbikbbi BTHjieHOM b ihh- 
poKOM ,n;Hana30He KOHijeHTpaAHH. Aapai^nn cocyzjOB c npopocTKaMH, cHOTKaio- 
m;aH ypoBeHB aTHJieHa b tkbhhx, npnBOAHJia k pe3KOMy TopMon^eHHio pa3BHTHH 
yTOjnn;eHHH Ha npopocTKax (EeKKep h ap*> 1979). TaKHM o6pa30M, cabot 
SaJiaHca ay kchh —3THJieH b CTopoHy nocjieflHero ofoncHneT bcio cyMMy no- 
jiyueHHBix pe3yjiBTaTOB. 

Il3MeHeHne co^epHcaHHH apyrnx $HToropMOHOB npn HefijiaronpHHTHbix 

B03^eilCTBHHX 

EcTeCTBeHHO O^KH^aTB, HTO B CTpeCCOBBIX yCJIOBHHX ^OJIH^HBI HpOHCXO^HTB 
corJiacoBaHHBie h Hecnen;H<|)HuecKHe H3MeHeHHH ypoBHefi Apyrnx $HToropMo- 
HOB, KOTOpBie HMeiOT a^aHTHBHBIH XapaKTep. O^HaKO 3TOT BOHpOC BBIXO^HT 
3a paMKH abhhoh cTaTBH, no3TOMy orpaHHUHMcn jihihb BecBMa KpaTKHMH cBe^e- 
hhhmh. B ijejioM pnAe CTpeccoBBix cnryaipiH OTMeueHo 3HauHTejiBHoe yBejra- 
ueHne co,n;epH«aHHH b pacTHTejiBHBix TKaHHX a6cn;H30B0H khcjiotbi (AEK) — 
ropMOHa, CTHMyjmpyiomero Hapn^y c BTHJieHOM npoijeccBi HopMajiBHoro CTape¬ 
HHH h onafleHHH opraHOB (Addicott, Wiatr, 1977, h apO* noBBimeHne ypoBHH 
ABK OTMeueHo npn boahom CTpecce (Itai, Benzioni, 1974; Rasmussen, 1976), 
noHHJKeHHBix (OeAopoBa, 1977) h noBBimeHHBix (Itai, Benzioni, 1974) TeM- 
nepaTypax, y-o6jiyueHHH (Degani, Itai, 1976), 3acoJieHHH (Mizrahi et al., 
1971), HeAOCTaTKe BJieMeHTOB MHHepajiBHoro HHTaHHH (Boussiba, Richmond, 

1976) , o6pa6oTKe ayKCHHaMH h ropMOHajiBHHMH repSmjHAaMH (HKaHHKOB 
h AP-, 1978), npnueM 3Ta peaKijHH HacTynaeT oueHB 6hctpo (OeAopoBa, 

1977) . nojiaraioT, hto noAoSmie H3MeHeHHH cny>KaT oSecneueHHio roMeocTa3a 
opraHH3Ma b HeSjiaronpHHTHBix ycjioBHnx cpeABi (OeAopoBa, 1977). HanpnMep, 
npn boahom CTpecce yBejinueHne coAep?KaHHH AEK HMeeT aAanTHBHoe 3Haue- 
Hne, TaK KaK B03pacTaHne ypoBHH HHrnSHTopa cnocoScTByeT 3aKpHTHio ycTBHij 
h yMeHBmeHHio TpaHCHHpan;HH (Wright, 1969). 9 tot me MexaHH 3 M Mon^eT npe- 
AoxpaHHTB pacTeHne ot nopa>KeHHH naToreHaMH, npoHHKaioiAHMEt uepe3 
ycTBHn;a. 

TaKHM o6pa30M, TaK n^e KaK b cjiyuae BTHJieHa, ypoBeHB AEK pacTeT 
B He6jiarOHpHHTHBIX yCJIOBHHX, npHHeM eCTB OCHOBaHHH CHHTaTB, uto ypoBHH 
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3 tux nByx ropMonoB B3anMocBH3aHHH (Mayak, Dilley, 1976; HKaHHKOB h 
flp., 1978). 

B to me BpeMH co^epjKaHHe ropMOHajitHux $aKTopoB, aKTHBHpyioiUHx 
pocT h 3a,n;ep^HBaiomHx CTapeHne, b CTpeccoBBix ycjioBHHX na^aeT (othoch- 
TejitHo ayKCHHa Tanoro po,n;a $aKTH 6 hjih npHBefleHBi Bume). Ectl, HanpnMep, 
#aHHBie o CHiDKeHHH ypoBHH rnSSepeJiJiHHOB npn bo^hom CTpecce (Reid et al., 
1969), npn nopa^eHnn pe^nca Herajnioo6pa3yioin;eH TJien Myzus persicae 
(npn 3tom oftHOBpeMeHHo cHHjKaeTca co^ep^Kanne ayncnHOB h ijhtokhhhhob — 
Hussain et al., 1973). Hmciotch MHorouncjieHHBie CBe^eHHH o noHH^eHHH 
ypoBHH ijhtokhhhhob (UK) npn pa3Horo po,n;a HeSjiaronpnnTHLix B03,n;eH- 
ctbhhx (Brady et al., 1974; Itai, Benzioni, 1974, h ,o;p.). H3BecTH0, hto UK 
o6jia,n;aeT OMOJia^KHBaiomHM ^encTBHeM Ha pacTHTejitHtie TKaHH h BHCTynaeT 
Kan aHTaroHHCT ABK. BBicKa3aHO npe,n;nojio?KeHHe, hto otbct pacTeHHH Ha 
bo^hbih CTpecc MO/KeT 6 bitb cBH3aH c H3MeHeHHeM SajiaHca ABK — UK (Brady 
et al., 1974). Ebijio noKa3aHo, hto cooTHomeHne 3 thx ropMOHOB H3MeHneTCH o 

HOTHHHO npn H3MeHeHHH pa3JIHHHBIX KOMHOHeHTOB MHKpOKJIHMaTa I paflHaiJHH, 
Bjia^KHocTH, TeMnepaTypBi. Bo Bcex cjiynanx HaSjno^aeTCH c^Bnr b CTopoHy 
<|>aKTopa, craMyjrapyiomero CTapeHne, — ABK (Itai, Benzioni, 1974). Abtopbi 
cuHTaioT Tanoro po,o;a ropMOHajiBHyio peaKijnio a^anTHBHon. 

BBime 6 bijih H3Jio;KeHBi no,n;po6HBie CBe^eHHH 06 yMeHBmeHHH co,o;ep;KaHHH 
HYK H B03paCTaHHH ypOBHH 3THJieHa B paCTHTeJIBHBIX TKaHHX B pa3JIHHHBIX 
CTpeccoBBix CHTyan*HHX. ConocTaBJiHH hx c a^hhbimh o 6 H3MeHeHHH ypoBHefi 
flpyrnx $HToropMOHOB, mo;kho BBicKaaaTB npeflnojioHseHne o tom, uto cflBnr 
ropMOHajiBHoro 6ajiaHca b CTopoHy $aKTopoB, ycKopmomnx CTapeHne, hocht 
H ecnen;H(|)HHecKHH xapaKTep h cnocoScTByeT ycnemHOMy ocymecTBJieHnio 
npoijecca a^anTaijHH. 

TaKHM o6pa30M, mo;kho nojiaraTB, hto b HeSjiaronpnnTHBix ycjioBHHX 
b pacraTejiBHOM opraHH3Me nponcxoflHT Hecnen;H(|)HHecKoe cMenjeHne SajiaHca 
ropMOHajiBHBix peryjiHTopoB b nojiB3y repoHToreHHBix $aKTopoB h 3tot cflBnr 
^ojm^eH cnocoScTBOBaTB ycnenmon BBipaSoTKe 3amnTHon peanijHH. IlepBHUHBie 
Hecnen;H<|)HuecKHe ropMOHajiBHBie peaKijHH cjiyn^aT, no-BH^HMOMy, no,n;roTOBH- 
TejiBHBiM 3TanoM npoijecca a,o;anTan;HH, co3,n;aBaH cooTBeTCTByiomne ycjioBnn 
(aHepreTHuecKne, cnHTeTnuecKne h t. r .) ,n;jiH ycnemHoro ocymecTBJieHnn 
Bcero KOMnjieKca 3an^HTHBix peaKijHH pacTHTejiBHoro opraHH3Ma. 9 tot kom- 
njieKC BKJiiouaeT b ce6n h ajieMeHTBi cnen;H<|)i[UH0CTH. IIojiHaH KapraHa OTBeT- 
hoh peaKi^nn pacTeHHH Ha ftencTBne CTpeccoBBix $aKTopoB npe^CTaBJineT co6on 
pe3yjii>TaT Hajio>KeHHH cnen;H$HHecKHX peaKijHH Ha o^HOTHHHBie yHHBepcajiB- 
HBie H3MeHeHHH, cpe^n KOTopBix Banraan pojiB npnHa^JiejKHT c,n;BHry b 6ajiaHce 
$HTOropMOHOB. 

Bjiaro^apio A. M. Bennep 3a ^ejiOByio homohi;b, oKa3aHHyio MHe npn pa- 
6oTe Ha,n; CTaTBen; H. H. TaSapaeBy h K). K. HoBO>KnjioBa 3a nojie3Hoe oScynuje- 

HHe OCHOBHBIX HOJIOJKeHHH CTaTBH. 
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HCCJIEAOBAHHJl 


yflK (018) : 581.9 

B. C. HnaTOB, JI. A. KnpnKOsa, B. II. E>h6hkob 

CKB03HCT0CTB ^PEBOCTOEB (H3MEPEHIIE H B03M03KII0CTH 
HCn0JIB30BAHHH B KA^ECTBE IIOKA3ATEJIH 
MHKPOKJIHMATHHECKHX YCJIOBH0 JIOR nOJIOPOM JIECA) 

V. S. IPATOV, L. A. KIRIKOVA, V. P. BIBIKOV. THE VALUE OP 
TRANSPARENCE OF A WOODSTAND, ITS MEASUREMENT AND THE POSSIBILITY OF ITS 
USAGE AS AN INDEX OF MICROCLIMATIC CONDITIONS UNDER A FOREST CANOPY 

npepjiaraeTca cnoco6 onpepejieHHH ckbo3hctocth ppeBOCToeB c noMOipLio CKOHCTpyn- 
poBaHHoro aBTopaMH npn6opa. OTMeaeHa nepcneKTHBHOCTL ncnojiL30BaHHH ckbo3hctocth 
nan HHTerpajiBHoro nonasaTejia mhkpOKJ iHMaTiraecKHx ycjiOBHH nop; nojioroM jieca. 

Ilpn nccjiepoBaHHH M03anKH h pnHaMHKH HanoTBeHHoro nonpoBa b Jiecy 
B03HHKaeT mnpoKHH Kpyr BonpocoB, p jih pememiH KOToptix HeoSxopnMo 
BHaHne MHKpoKJiHMaTimecKHX ocoSeHHocTeH HccjiepyeMux ynacTKOB. Kan 
H3BecTH0, Tanne noKa3aTejiH, KaK HHTeHCHBHocTt cBeTOBoro noTOKa, TeMnepa- 
Typa h BJia>KH0CTt B03pyxa, Kpaime hopbmkhbi, mchhiotch b TeneHne cyTOK 
h nopBepraioTCH chjilhbim KOJiebaHHHM b 3aBHCHMOCTH ot xapaKTepa noropBi. 
IIoBTOMy hx yneT pjin nojiyneHHH Hape>KHBix h cpaBHHMBix pe3yjiBTaTOB crie- 
pyeT npoH3BopHTB b Sojibihom KOJinnecTBe Tonen h opHOBpeMeHHo. Ecjih hc- 
cjiepoBaHneM oxBaneHo HecKOJiBKo pecnTKOB, He roBopn y^e o cothhx, ynacTKOB, 
HHCTpyMeHTajiBHBifi yneT CBeTOBoro a TeMnepaTypHoro pencaMOB CTaHOBHTCH 
KpaHHe CJI02KHBIM. 

KocBeHHBiM noKa3aTejieM BKOJiorHnecKOH obcTaHOBKH nop nojioroM Jieca 
MO^KeT 0BITB CKB03HCT0CTB ppeBOCTOH. 1 IIop CKB03HCT0CTBI0 MBI HOHHMaGM 
cyMMapHyio npoeKpnio jho6hx npocBeTOB b ppeBocToe Ha MBicjieHHyio nojiy- 
c^epy, orpaHnneHHyio ropn30HTOM, Hap jiioSoh tohkoh nop nojioroM Jieca. 
OHa BBipa^KaeTcn b npopenrax ot HJioipapH nojiyc<|)epBi. CymecTByioipHe $oto- 
rpa^nnecKHe MeTopBi onpepejieHnn ckbo3hctocth, hjih ajKypHocTH, KpoH H3-3a 
6ojibhioh TpypoeMKocTH He HanuiH mnpoKoro npnMeHeHHH b reoboTaHHnecKHx 
HccjiepoBaHHnx. YnoMEHaeMBie b JiHTepaType «a;KypoMepBi» h ckbo3hcto- 
MepBi (Matusz, 1960; AjieKceeB, 1975) Tai ime He pacnpocTpaHeHBi. 

J^jih 6bictpoto h, nan 6ypeT noKa3aHo pajiee, pocTaTOHHo Hapenmoro H3Me- 
peHHH ckbo3hctocth aBTopaMH npepjiaraeTCH cKOHCTpynpoBaHHBiH b Jiabopa- 
Topnn reoSoTaHHKH EnojiorHHecKoro HHCTHTyra JleHHHrpapcKoro rocypap- 
GTBeHHoro yHHBepcHTeTa npn6op (cKB03HCT0Mep), H3o6pa>KeHHBiii Ha pnc. 1. 
OCHOBHBIM BJieMeHTOM CKB03HCT0Mepa HBJIHeTCH 3epKaJIO C BH3HpHOH paMKOH, 
npnKpenjieHHOH nop yrjioM 45° k 3epKajiy. Pa3Mep 3epKajia 10x15 cm, oho 
pacnepneHo jihhhhmh, o6pa3yioni;HMH npnMoyro jibhhkh, miorpapR kotopbix 
cocTaBjineT 5, 10, 15, 20, 25% ot HJioipapH 3epKajia. 9 th npnMoyro jibhhkh 
cjiyn^aT nmajioH npn onpepejieHHH ckbo3hctocth. Bn3HpHan paMKa npepcTaB- 
JineT co6oh Tpanepnio co CTopoHaMH 14.2 h 11.5 h bbicotoh 6.7 cm. PaccTOHHne 
Me>Kpy penTpoM 3epKaJia h hjiockoctbio bh3hphoh paMKH cocTaBJineT 4.5 cm. 


1 ECTeCTBeHHO, 3T0T IIOKa3aTeJIL He MOJKeT 6 htL a6cOJIK)THO HOJIHOpeHHHM 3KBHBa- 
jieHTOM HHCTpyMeHTajibHO H3MepennLix ocBeipemiocTH n TeMnepaTypti; npn MHornx cne- 
pnajiLHHx nccjiepoBannax nopo6naa 3aMeHa Bpap jih ponycTHMa. 
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PHC. 1 . CKB 03 HCT 0 Mep. 

1 — 3epKajio c MacmTaSHofl ceTKOfi, 2 — BH3HpHa« paMKa, 3 — Koivmac, 4 — yKa3aTejib yrjia Hamioiia 
(bucoth), 5 — jihm 6 (yKa3aTejib a3HMyra), 6 — KapaamiaH no«BecKa, 7 — pynna co cbcmhum onopHbiM 

kojiom, 8 — rpy3. 


Ecjih CMOTpeTB oahhm rjia30M nepe3 BH3HpHyio paMKy Ha"3epKajio, to nocjiefl- 
Hee BHHCBiBaeTCH b paMKy npn paccTomran rjia3a ot ijeHTpa 3epKajia, paBHOM 
28—30 cm. Ilpn 3tom yroji o63opa no Sojilhioh ocn 3epnajia (no a3HMyTy) 
paBeH npnMepHo 28—30, a no Majion ocn (bbicotg) — 14—16°. Hchojib- 
30BaHne KOM6nHan;HH paMKn c 3epKajioM oSecnennBaeT hoctohhctbo yrjioB 
o63opa, a BMecTe c KapflaHHon noflBecKofi — n flocTaTOHHo TonHoe HaBe^eHne 
npn6opa no a3HMyTy n BBicoTe. Pa3Mep 3epnaJia n 3a,n;aHHBie yrjiBi MoryT 6bitb 
h hhbimh. y,n;o6HBiM b pa6oTe, no-BH^HMOMy, 6yn;eT nopTaTHBHBiH ckbo3hcto- 
Mep c pa3MepoM 3epnajia 6.5x9 cm h paccTOHHneM npn BH3npoBaHHn rjia3a 
ot n;eHTpa 3epnajia b 15 cm, hto oSecnennT yrjiBi o63opa no 6ojibdioh h Majiofi 
OCHM COOTBeTCTBeHHO 30 H 20°. 

TenepB o BBiSope HanpaBJieHnn, b kotopbix npon3BO^HTcn ^H3MepeHne 
CKB03HCT0CTH. 30H0H flO 15° BBICOTBI OT rOpH30HTa MOJKHO HpeHeSpeHB, TaK 
Kan no HaniHM n jinTepaTypHBiM flaHHBiM (AjieKceeB, 1975) ckbo3hctoctb b Jiecy 
3,n;ecB Majio KOJieSjieTcn n b cpe^HeM ^ocraraeT Jinmn 2—4%. JJjih toto hto6bi 
nojiynnTB nojmyio xapaKTepncTHKy ckbo3hctocth no Been nacTH nojiyc^epBi, 
HaxoflnmeHcn BBime 15°, cjie,n;yeT 3aMepnTB ee no 26—30 HanpaBJieHnaM. 
Ho, Kan noKa3aji Ham ohbit, mo;kho cym;ecTBeHHo conpaTHTB hhcjio HanpaBJie- 
HHH, B[TO npHBe^eT, eCTeCTBeHHO, K 3KOHOMHH BpeMeHH, COXpaHHH AOCTaTOHHyK) 
tohhoctb noJiyneHnn cpe^Hen ckbo3hctocth. 

HaMn 6 bijih hphhhtbi cJie^yiomHe 16 HanpaBJieHHn: BBicoTa 25° — a3H- 
MyT 0, 36, 72, 108, 144, 180, 216, 252, 288, 324; BBicoTa 55° — a3HMyT 0, 
72, 144, 216, 288; BBicoTa 90° — a3HMyT 0. 9th 16 HanpaBjieHHH oxBaTBiBaioT 
npnMepHo 60% nojiyc^epBi (npn HCKjnoneHHH H3 Hee 3ohbi ,n;o 15°). Hto6bi 
on;eHHTB Ha^e^KHocTB noJiynaeMBix pe3yjiBTaTOB, 6bijio npoBe,n;eHo cpaBHeHne 
epeflHHX H3 16 H 3 MepeHHH CO CpeflHHMH E? 32, KOTOpBie OXBaTBIBaiOT npaKTH- 
■necKH bcio npnHHTyio nacTB nojiyc^epBi h paccMaTpnBaiOTcn KaK cpe^Hne 
reHepajiBHofi coBOKynHOCTH. OmnSna cpe^Hnx H3 16 H3MepeHHH BBnracjiHJiacB 
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c nonpaBKofi Ha reHepajiBHyio coBOKynHocTt. Pe3yjiBTaTBi cpaBHeHHH npn- 
Be^eHti b Ta6ji. 1. OKa3ajiocB, hto pa3HHii;a Me^K^y cpaBHHBaeMHMH BejranHHaMH 
Be3HaHHTejiLHa h CTaTHCTnnecKH He,a;ocTOBepHa, hto CBH^eTejiBCTByeT 06 
oneHB xopomefi npe^cTaBHTejiBHocTH hphhhtoh bbi 6 opkh b ycjioBHnx nccJie- 
jjyeMHX ^peBOCToeB. 


TAEJIHIJA 1 

Ou;eHKa HafleacHOCTH onpeflejieHHH ckbo3hctocth 
( cpaBHeHHe cpefttrax H 3 16 h 32 H3MepeHHH) 


*±Sg (n=16) 

x Q (n=32) 

t 

x±Sx (n=16) 

x Q (n= 32) 

t 

61.6+2.4 

59.7 

1.1 

45.3+2.8 

44.5 

0.5 

56.6+3.4 

56.6 

0 

46.9+3.3 

46.4 

0.3 

52.8+3.6 

53.6 

0.4 

51.9 +4.2 

52.2 

0.1 

46.2+2.5 

47.2 

0.6 

60.3+3.9 

61.1 

0.4 

45.0+2.3 

45.3 

0.2 

56.2+3.2 

53.4 

1.6 


Bo 3MOHOIBI H HHBie CXeMBI H3MepeHHH CKB 03 HCT 0 CTH; BBl 6 op HanpaBJieHHH 
h hhcjio hx 6yn;yT onpe,n;ejiHTBCH KaK sa^anaMH nccjieflOBaHHH, Tan h oco 6 eH- 
hocthmh ApeBocToeB. Tan, b ejioBOM Jiecy c paBHOMepHBiM ,n;peBocToeM rjiyxan 
30Ha, jinmeHHaH 3HanHTejiBHBix npocBeTOB, 3aMeTHo mnpe no BBicoTe, neM 
Tanan me 30Ha b cocHHKax, hto no3BOJiHeT conpaTHTB hhcjio HanpaBJieHHH npn 
H 3 MepeHHH CKB03HCT0CTH. HHOTfla flJIH fla&HOH TOHKH TpeSyeTCH Onpe^eJIHTB 
CKB03HCT0CTB TOJIBKO B KaKHX-TO KOHKpeTHBIX HanpaBJieHHHX, HanpHMep B 7 

hjih 13 no xo,n;y cojmija. 

n P H Hccjie,n;oBaHHH 3aBHCHM0CTH xapaKTepa HanoHBeHHoro nonpoBa ot 
CKB03HCT0CTH B COCHOBOM Jiecy MBI paCHOJiaraeM 3epKaJIO CKB03HCT0Mepa 

Ha BBicoTe npHMepHo 30 cm Ha# hohboh (20—25 cm Ha a moxobbim kobpom), 
HTO H03B0JineT HOJiyHHTB CpeflHKHO CKB03HCT0CTB flJIH HJIOnja^KH paflHyCOM 50 — 
60 CM. IIpH HeoSxOflHMOCTH OHpefleJIHTB CKB03HCT0CTB flJIH SoJIBHieH HJIOHjaflH 
HHCJIO TOHeK, B KOTOpBIX CJie^yeT H3MepHTB CKB03HCT0CTB, BBIHHCJIHeTCH HCXOflH 
H3 BapBHpOBaHHH CKB03HCT0CTH Ha flaHHOM ynaCTKe. TaK, HO HaiHHM JljaHHBIM, 
Ha ynacTKe ejioBoro Jieca njioma^Bio b 1 ra, r,n;e Koa^nijHeHT BapBHpOBaHHH 
CKB03HCT0CTH MeHee 10%, AOCTaTOHHo Bcero neTBipex Tonen ,o;jih onpe^ejieHnn 
CKB03HCTOCTH C OTHOCHTeJIBHOH OIHh 6 kOH 5%. B HCCJieflyeMBIX HaMH COCHHKaX 
CKB03HCTOCTB BapBHpyeT SoJIBHie (v = l8 — 20%), HHCJIO TOHeK flJIH XapaKTepH- 
cthkh cpe^Hefi ckbo3hctocth Ha toh me njioma^H B03pacTaeT ,n;o 15. 

Onpe,n;ejieHHio ckbo3hctocth b npnpofle npe^mecTBOBaJia pa 6 oTa c aTajio- 
HaMH, HTO HeoSxOAHMO flJIH BBIHBJieHHH B03M02KH0H CySBeKTHBHOH OIHh 6 kH H 

fljm TpeHHpoBKH . 9xaji0HBi npe^CTaBJiHiOT co 6 oh KapTOHKH pa3MepoM 22 X 15 CM, 
Ha cepoM $0He kotopbix HaKJieeHBi KyconKH 6ejion SyMarn TaKHM o6pa30M, hto 
ohh cocTaBJimoT 5,10% h Tan flajiee bhjiotb ao 95% ot njionjaflH hojih (pnc. 2). 
UpH onpe,n;eJieHHH ckbo3hctocth 3TajioH ycTaHaBJiHBaeTcn b hjiockocth, na- 
pajuiejiBHOH 3epKajiy. B pa6oTe HcnojiB30BaHBi oijeHKH neTBipex coTpyzjHHKOB. 

TAEJIHIIA 2 

CpaBHeHHe cpe^HHx on;eHOK neTtipex HccjieflOBaTeJien 
(x, 71=16) CO epeflHHM 3TaJI0H0M 


Hccjieao- 

BaTejin 

| CepwH | 

8TaJi0H 

(x, 

n = 16) 

•tf 
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ooo 
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ooo 
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2 cs 
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gag 

O B » 
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£ es 
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Ooo 

ggl 

«? 

2 B 

B EH B 
ooo 
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HepBLin 

52.8 

+3.1 

52.5 

+2.8 

51.9 

+2.2 

50.3 

+0.6 

48.7 

-1.0 


Btopoh 

55.3 

+5.6 

/56.6 

+6.9 

49.4 

-0.3 

53.4 

+3.7 

52.8 

+3.1 

49.7 

TpeTHH 

50.3 

+0.6 

50.3 

+0.6 

51.6 

+1.9 

51.2 

+1.5 

49.7 

0 


^eTBepTHH 

52.8 

+3.1 

51.9 

+2.2 

51.2 

+1.5 

50.6 

+0.9 

49.1 

—0.6 
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Phc. 2. 3TajiOHH. 

1 — CKB03HCT0CTb 35%, 2 — CKB03HCT0CTB 75%. 


IIocKOJitKy, Kan yme yKa3BiBajiocB, fljia onpeflejiefiHH ckbo3hctocth flaH- 
Horo ynacTKa Glijih hphhhtbi 16 HanpaBJieHHH, npn conocTaBjieHnn c 3TajioHaMH 
b3hth cpe^Hne on;eHKH aBTopoB H3 16 onpe^ejieHHH (HCKjnoaeHBi 3 3Ta- 
jiOHa 25, 50, 80%). IIpoBe^eHo 5 cepnn 3aMepoB, pe3yjiBTaTH cpaBHeHna 
CBe^eHH b Ta6n. 2. Otkjioh6hhh ot 3Taji(ma He npeBHmaioT, nan npaBHJio, 5%; 
Tanyio omn6Ky H3MepeHHH mo>kho npn3HaTB HeSoJiBrnos. 

B Ta6ji. 3 noKa3aH HTor cpaBHeHHH oT^ejiBHHx (He cpe^Hnx) oijeHOK aeTBi- 
pex aBTopoB c 3TajioHaMn; ncnojiB30BaHO 100 conocTaBjieHHH. Bh^ho, hto 
y 6ojiBmHHCTBa aBTopoB CBLime 70% onpe^eneHnn npeflCTaBjiaeT coGofi a6co- 
jnoTHbte coBna^eHHH c 3TajioHOM hjiioc cjiynan pacxo^eHHH b 5%. BMecTe 
c TeM cjie/jyeT hmctb b BH,n;y, hto OT/jejiBHBie H3MepeHHH ckbo3hctocth npoH3Bo- 
flHTCH CO 3HaHHTejIBHOH OHIhGkOH, CHH3HTB KOTOpyiO MOJKHO ^OHOJIHHTeUBHOM 
TpeHHpOBKOH. HmepecHo rpa$HHecKoe conocTaBjieHne on;eHOK ckbo3hctocth 
(pnc. 3), KOTopoe OTpansaeT o6m;yio TeHflemjHio Bcex aBTopoB b xapaKTepe ot- 
KJIOHeHHH HX OIjeHOK OT 3TaJIOHa. 9 tO BH3BaHO, BHflHMO, TeM, HTO HpH CKBO- 
3hctocth ,a;o 60—65% HccjieflOBaTejiB on;eHHBaeT M03anKy oTKpHToro He6a r 
a npn Gojibihhx 3HaneHHHX, HaoGopoT, npoeKn;Hio M03anKH KpoH n nepeBo^HT 
ee b ckbo3hctoctb. HanGojiBmyio Tpy^HocTB npe^CTaBJiaeT on;eHKa ckbo3hcto- 
CTH HpH ee 3HaHeHHHX, HeCKOJIBKO Gojibhihx 50%. 
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taejihd;a 3 

CraBHeHne oi^ohok nccjieAOBaTejien c BTajioiiaMii 
(npon,eHT coBnaAenim ot ^iicjia conocTaBJiemiH, rc=100) 


HccJieAO- 

BaTGJIH 

A6cojik)tho0 C0Bna«eHiie, % 


+ OTKJIOHeHHe 

±5% 

+ OTKJIOHeHHe 
±10% 

+ OTKJIOHeHHe 

±15% 

+ OTKJIOHeHHe 
±20% 

IlepBHH 

30.5 

69.5 

88.4 

98.9 

100 

BTopoii 

27.4 

52.6 

82.1 

91.6 

96.8 

TpeTHH 

67.4 

93.7 

97.9 

100 

100 

HeTBepTHH 

49.5 

87.4 

98.9 

J 

100 

100 


Ilocjie TpeHnpoBKH Ha BTajioHax 6 bijih npoBefteHBi H3MepemiH ckbo3hctocth 
b Jiecy c n;eJiBio onpe^ejinTB b peajiBHon oScTaHOBKe cxo^hmoctb pe3yjiBTaTOB 
pa3HHx aBTopoB. ^eTBipe coTpyftHHKa onpeftejiHJin noonepeAHo ckbo3hctoctb, 
npn6op ycTaHaBJiHBajin npn oahhx h Tex >Ke BBicoTe h a3HMyTe, 3anncB Bejin 
Ka^KABiH pa3,n;ejiBHo. MecTa ajih H3MepeHHH BBiSnpajin TaKHM o6pa30M, hto6bi 
6biji oxBaqeH Been bo3mo;khbih b nccjie- 
AyeMOM Jiecy ,n;Hana30H ckbo3mctocth. 

9tO AaJIO B03M02KH0CTB AOHOJIHHTeJIBHO 
BBIHBHTB, BJIHHeT J1H Ha CXOftHMOCTB 

pe3yjiBTaTOB ypoBeHB ckbo3hctocth. Ilpn 
cpaBHeHHH oTAeJiBHBix ou;eHOK MeH^y 
aBTopaMH HaSjiioAaiOTCH pacxojKfteHHH, 
noAoSiiBie TeM, KOTopBie HMejin MecTo 
npn pa6oTe c aTanoHaMH. IIocKOJiBKy 
>Ke OIjeHKOH CKB03HCT0CTH B ftaHHOH 

Tonne cjiy^KHT cpeAHHH H3 16 HanpaB- 

JieHHH, ftJIH cpaBHeHHH 6BIJIH B3HTBI 

cpeftHne apn^MeTHqecKne 16 onpe,n;e- 
jieHHH. y cjiobhbimh 3TaJioHaMH 3,o;ecB 
cjiyncHJiH cpe^HHe H3 ou;eHOK Bcex aB- 
TopoB (Ta6ji. 4). 

OKa3aJIOCB, HTO CXOftHMOCTB OIjeHOK OHeHB BBICOKa, pa3JIHHHH OD;eHOK 
HccjieAOBaTejieH MeJK^y co6oh h c 3TajioHOM npaKTHnecKH He npeBBimaiOT 3% 
h oftimaKOBBi npn 6 ojibhioh h Majiofi ckbo3Hctocth. IIojiyHeHHBie pe3yjiBTaTBi 
CBHAeTejiBCTByioT o HaAe^KHocTH onpe,n;ejieHHH ckbo3hctocth pa3HBiMH nccjie- 
AOBaTeJIHMH B BH^e epeftHeft H3 16 H3MCpeHHH. 

H3BecTHo, hto KOJiHHecTBo cojiHeHHOH paftHaijHH, nocTynaiomeH Ha noBepx- 
HOCTB SeMJIH H3 pa3HBIX 30H HeSeCHOH HOJiyC(|)epBI, HeOAHHaKOBO, H03T0My 
ecjin paccMaTpnBaTB ckbo3hctoctb nan (JaKTop, onpeAejiHionTHH b ko- 

He i IHOM CHeTe HHTeHCHBHOCTB H KOJIHHeCTBO npEXOftHIIjeH HOft HOJIOT 
JjpeBOCTOH paftHaiJHH, TO HeoSxOftHMO BBOftHTB nonpaBOHHBie K03(|)<|)HI];HeHTBI 
A;jih KajKftoro h 3 HanpaBJieHHH, b kotopbix H3MepeHa ckbo3hctoctb. IIotok 
paftHaiJHH H3 OAHHX H TeX JKe 30H MeHHeTCH B 3aBHCHMOCTH OT BpeMeHH CyTOK 
h HeoAHHanoB b Tenenne ce3ona. EcTecTBeHHo, oh 3aBHCHT ot mnpoTBi, Ha ko- 
Topon pacnojioH^en panoH nccjieAOBaHHH. Bh^hmo, nonpaBOHHBie ko3<|)<|)hi];h- 
eHTBi cJieftyeT paccHHTBiBaTB Kan jionajiBHBie, xapaKTepHBie tojibko ajih koh- 
KpeTHoro panoHa (nrapoTBi). Bo3MOHun>ipa3HBie cnoco6Bi pacneTa nonpaBO^HBix 
K03(J)$Piii;HeHT0B. Hanppmep, mo>kho hcxo^htb H3 cyMMapHBix (hjih cpe#- 
hhx) 3a BereTan;HOHHBiH ce30H hotokob paftHaijHH (ocBemeHHocTH), npnxoAH- 
iu;hx H3 pa3HBix 3 oh HeSecHon nojiyc(|)epBi, cooTBeTCTByiomHX HanpaBJieHHHM, 
HO KOTOpBIM H3MepneTCH CKB03HCT0CTB. IIpOII];e HOJIO>KHTB B OCHOBy ftJIH KaHS- 
Aoh H3 30H cpeftHHe 3HaneHHH 0CBeni;eHH0CTH 3a o^hh hjih HecKOJiBKO AHefi 
b cpoKH, 6jiH3Kne k cepe^HHe BereTau;HOHHoro nepnofta, hto 6yo;eT cooTBeT- 
CTBOBaTli Cpe^HeH CBeTHMOCTH 30H npH BBICOTe CTOHHHH COJIHIja, 6JIH3KOH 
k cpeAHen 3a ce 30 H. EcTecTBemio, TOHHBie cponn H3MepeHHH BBi,n;ep?KaTB cjio- 
?KHO, TaK KaK HeoSxOAHMO «HOHMaTB» B 3TOT nepHOft COJIHeHHBie H naCMypHBie 
jj;hh. HaAejKHBiMH, t. e. npnroftHBiMH, ajih paSoTBi mo>kho npH3HaTB ko 3 $$h- 


TAEJIHIIA 4 
CpaBnemie cxoahmocth 

OIi;eHOK CKB03HCT0CTH 


OqeHKH HccjieaoBaTejien 

OTajioH 


*2 

*3 


15.4 

15.3 

. 16.4 

13.7 

15.2 

18.8 

17.2 

17.6 

16.9 

17.6 

45.3 

48.4 

46.2 

48.4 

47.0 

46.6 

49.1 

48.7 

50.0 

48.6 

72.4 

79.7 

72.7 

75.3 

75.0 

74.7 

77.2 

74.7 

76.2 

75.7 
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Phc. 3. CpaBHesne oijeHOK ckbo3hctocth, nojiyneiraBix pa3HHMH uccjie^oBaTejiHMH, c 3Ta- 

JIOHaMH. 

EgaeHTBi b tom cjiynae, ecjin «HcnpaBJieHHan» hmh ckbo3hctoctb oKaJKeTcn 
TeCHO CBH3aHHOH C HHCTpyMeHTaJIBHO H3MepeHHOH OCBemeHHOCTBIO. B BHfle 
onBiTa HaMH HcnojiB30BaH BTopofi nyTB. PaSoTa BBinojiHeHa ajih pafioHa 
noc. Bn^jiHija KapejiBCKofi ACCP Ha ceBepo-BocTOHHOM no6epe?KBe JIa,n;o;KCKoro 
03epa, r,n;e b cocHHKax nccjie^oBajiacB npHyponeHHocTB bh^ob MoxoBo-jinmaH- 
HHKOBOrO H KyCTapHHHKOBOrO HOKpOBOB H HX KOMSHHaiJHH K yCJIOBHHM MHKpO- 
KJiHMaTa. 

J^JIH BBIBe^eHHH HOHpaBOHHBIX K03(|)<|)HI];HeHT0B 6BIJIH HpOH3Be,n;eHBI H3Me- 
peHHH ocBemeHHocTH JiioKCMeTpoM Tnna K)-16 Ha,n; noJioroM ,n;peB0CT0H (Ha 
BBiniKe). H3MepeHHH npoBo^HjiHCB c 7 ,n;o 19 n npn hchoh noro,n;e h b nacMyp- 
HBie ahh (21 h 23 VII 1977) npn chjioihhoh paBHOMepHOH oSjianHocTH. TexHHKa 
H3MepeHHH SBiJia cjieflyiomefi. JJaTHHK JiioKCMeTpa 6 biji noMenjeH b nepHBiH 
Ty6yc rjiySnHOH 10 cm KBa^paTHoro ceneHHH co CTopoHofi 10 cm; ocBenjeHHOCTB 
H3MepnjiacB no 16 yKa3aHHBiM HanpaBJieHHHM h ho 13 HanpaBJieHHHM no xo,n;y 
cojiHu;a. IIjiockoctb jjaTHHKa ,o;jih KajK^oro HanpaBJieHHH ycTaHaBJiHBaJiacB 
nepneH^HKyjiHpHo och H3MepeHHH. 3aTeM no Kan^oMy H3 HanpaBJieHHH 6 bijih 
cocHHTaHBi cpe^Hne apn^MeTHnecKHe 3HaneHHH ocBemeHHocTH H3 Bcex cponoB 
HaSjHo^eHHH 0T,n;eJiBH0 ,o;jih hchoh h nacMypHOH noro^Bi. 3a ejsjmmjy 6bijio 
npHHHTO HaHMeHBmee cpe,n;Hee apn^MeTHnecKoe 3HaneHHe. J^jih Bcex ocraJiB- 
hbix HanpaBJieHHH nonpaBOHHBra K03<|)<|)Hi];HeHT HaxoflHjicn ,n;ejieHHeM coot- 
BeTCTByiomefi cpeflHefi Ha 6a30Byio (HaHMeHBmyio) cpe^moio. 

Hame b Hccjie,n;oBaHHHX, no-BH^HMOMy, MoryT npe^CTaBJiHTB HHTepec hh- 
TerpajiBHBie nonpaBOHHBie Koa^HijneHTBi, OTpan^aiomne b KaKOH-TO CTeneHH 
cyMMapHoe KOJinnecTBo paflnaijHH 3a onpe,n;eJieHHBiH nepHOfl, nona^aiomen 
no,a; hojiot ,n;peBOCTOH H3 pa3HBix 3oh HeSecHOH c$epBi. JJjih 3toto cjie,n;yeT 
ynecTB He tojibko cbcthmoctb pa3HBix 30H HeSecHOH c^epu, ho h cooTHomeHne 
ncHoro, nojiyncHoro h nacMypHoro ne6a ,o;jih ,n;aHHoro panoHa b cpe^HeM 3a 
HecKOJiBKo JieT. HaMH b ocHOBy pacneTOB HHTerpajiBHBix Koa^nijHeHTOB no- 
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160 


198 



Phc. 4. nonpaBO^HBie K09$$Hu;HeHTBi ajih pacneTa B3BemeHHOH ckbo3hctocth. 
BepxHsisi nu&pa — HHTerpajibHHii KoajJuJjHqHeHT, nuotennsi — K03(J)(J)imiieHT «jih hcho# noro^H. 


jio^eHti ynoMHHyTue ^amiBie 06 ocBemeHHocTH, nojiynemiBie Ha BBiniKe, h 
CB e,n;eHHH o cooTHomeHHH noBTopneMOCTH HCHoro, nojiyncHoro h nacMypHoro 
He 6 a 3 a hiohb, hiojib h aBrycT fljm pafioHa HccJie^oBaHHH (CnpaB ohhhk ho 
KjiHMaTy, 1968): HCHBix,n;HeH30%, nojiyncHBix — 15% h nacMypHBix — 55%. 
OcBemeHHocTB, noJiynaeMan H3 pa3HBix 30H ,o;jih nojiyncHoro He 6 a, bhhhcjih- 
JiacB HaMH Kan cpe^HHH apn(|)MeTHHecKaH H3 ocBemeHHocTH HCHoro h nacMyp- 
Horo flHen. J^jih KajK^oro H3 16 HanpaBJieHHH, hphhhtbix npn H3MepeHHH ckbo- 
3hctocth, onpe,n;ejiHJiacB 0 CBem;eHH 0 CTB Ha BBinme h HaxoflHJiacB cpe^HHH 
B3BemeHHaH ocBenjeHHocTB no $opMyjie 

j __ ^a^s. ~T~ ~f~ 

B3B ~ n s + n n + n ns 

r%e £ B3B — cpe^HHH B3BemeHHaH ocBenjeHHocTB ,o;jih flaHHoro HanpaBJieHHH; 
L a , L n , L nfl — CpeflHHH OCBemeHHOCTB COOTBeTCTBeHHO 3a HCHBIH, naCMypHBIH 
h nojiyncHBiH ,n;eHB ^jih flamioro HanpaBJieHHH; n a1 n u , — noBTopneMocTB 
(b npon;eHTax) hchbix, nacMypHBix h nojiyncHBix ^Hen. HaHMeHBmaH cpeflHHH 
B3BemeHHaH ocBenjeHHocTB npnHHMaeTCH 3a e^HHHijy, ocTajiBHBie ko3<|)<|)hi];h- 
eHTBi no HanpaBJieHHHM Haxo^HTCH ,n;ejieHHeM cooTBeTCTByiomHx cpe^Hnx 
B3BemeHHBix Ha HaHMeHBmyio. IIonpaBOHHBie Koa<|)<|)Hi];HeHTBi ,o;jih hchoh ho- 
ro^Bi h HHTerpajiBHBie flami Ha pnc. 4. 

HcnojiB3yH Han^eHHBie nonpaBOHHBie Koa^HijHeHTBi, Jierno paccHHTaTi* 
cpe^moio B3BemeHHyio ckbo3hctoctb ,o;jih ^aiiHoro ynacTKa. Ecjih Hcxo^Han 
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30 00 50 60 70 SO 90 100 

ficzodHan cxSo3ucmocmb , % 


Phc. 5. CooTHomeHne hcxoahoh h B3BeineimoH (nirrerpaJiLHOH) ckbo3hctocth. 

CKB03HCT0CTB HaXO^HTCH KaK Cpe^HHH apH$MeTHHeCKaH H3 16 HanpaBJieHHH, 
to B3BemeHHaH onpeAejineTcn no $opMyjie 

X l^l + x 2^2 + • • • + #16^16 'lt x iki 
X ™~ k 1 + k 2 + ... +/C 16 - 2k t ’ 

T,n;e £ B3B — cpe^HHH B3BemeHHaH ckbo3hctoctb, x i — ncxoAHan ckboshctoctb 
no Ka^KflOMy H3 16 HanpaBJieHnn, k i — nonpaBonHBie Koa^mjHeHTBi. B 3a- 
bhchmocth ot toto, KaKHe K03(|)$Hi];HeHTBi HcnojiB3yioTcn ajih nepecneTa, MoryT 
6 bitb nojiyneHBi cpeAHeB3BemeHHan ckbo3hctoctb ,n;jin hchoh h nacMypHon 
noro^Bi n HHTerpajiBHan. Ilpn nccjie^OBaHnnx mrrepec npeACTaBJinioT npe^e 
Bcero B3BemeHHBie ckbo3hctocth ,n;jin hchoh hotoabi h HHTerpajiBHan. 

Hcxo^Han h B3BemeHHan ckbo3hctocth MoryT cynjecTBemio pa3jranaTBCH. 
Tan, Ha AByx ynacTKax npn oahoh h toh me hcxoahoh ckbo3hctocth, paBHOH 
50%, B3BemeHHan HHTerpajiBHan 0Ka3aJiacB b oahom cjiynae 66%, b ApyroM — 
Bcero jihihb 34%. Em;e cnjiBHee 3 th ynacTKH pa3JiHnaioTcn B3BemeHHOH ckbo- 
3HCTOCTBIO, eCJIH B3HTBI K03$<|)HAHeHTBI AJIH HCHOH HOrOABI — COOTBeTCTBeHHO 71 
h 24%. IIpHBeAeHHBie h;h<|>pbi nojiyneiiBi npn cpaBHeHHH KOHTpacTHBix ynacT- 
kob (ceBepHBie h iojKHBie onymKH jieca). B jiecy me co cpaBHHTejiBHo pasHo- 
MepHBIM AP^BOCTOeM, JIHHieHHBIM SoJIBIHHX OKOH, B3BemeHHaH CKB 03 HCT 0 CTB 
MonceT npaKTHnecKii He OTJiHnaTBcn ot hcxoahoh (pnc. 5). /jHcnepcHOHHBin 
aHajiH3 oSHapyn^Hji oneHB TecHyio cbh3b hcxoahoh h HHTerpaJiBHOH B3BemeH- 
hoh (t] 2 =0.91) h HecKOJiBKo cjia6ee (tq 2 =0.86) b cjiynae B3BemeHHOH ajih hchoh 
noroABi. OAHano h b Jiecy b OTAejiBHBix cjiynanx HaSjiioAaioTCH pa3JiHHHH, 
TaK A«a^ hchoh noroABi b 12% cjiynaeB pa3HHu;a npeBBicnjia 5% ckbo3hctocth, 
c neM HejiB3H He cnHTaTBcn. 

jIl^JIH BBIHCHeHHH B03MOHOIOCTH HCH0JIB30BaHHH CKB03HCT0CTH B KaneCTBe 
HOKa3aTejin MHKpoKJiHMaTHnecKHx ycJiOBHH hoa noJioroM ApesocTOH 6BiJia npo- 
BeAeHa cjieAyioman pa6oTa. B 30-JieraeM 3ejieHOMonrao-jiHiiiaHHHKOBOM coc- 
HHKe 6 bijio BBiSpaHo 15 njiom;aAOK no 1 m 2 . J^jih Hanlon njiom;aAKH H3MepeHa 
CKB03HCT0CTB HO 16 HanpaBJieHHHM H paCCHHTaHBI CpeAHHe B3BemeHHHe 
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Pnc. 6. Cbh3l Me^y ckbo3hctoctbio ^peBOCTOH n ocBemeHHocTBio nop; nojioroM ppeBO- 

CTOH. 

3necb n Ha pnc. 1:1 — HCHannoropa: cruiomnasi auhusi — BMirapimecKaH jihhhh perpeccnn, mmpuxoeasi —. 
TeopeTHHecKan jihhhh perpeccnn (y=— 16 620+850 a); II — nacMypHaa noro«a: cruiomnasi — OMirapiiHe- 
cnan jihhhh perpeccnn, mmpuxoeasi — TeopeTHHecnaH jihhhh perpeccnn ( y =— 8760+347 a-). 



Phc. 7. Cbh3b MeJKfly ckbo3hctoctbio h TeMnepaTypon nop nojioroM ppeBocTon. 


I — HCHan norojja: cruiomnasi auhusi — aaranpimecKaH jihhhh perpeccnn, mmpuxoeasi — TeopeTircecKaHf 
jihhhh perpeccnn (y =2 1 + 0. la), II — nacMypHan noropa: cruiomnasi — 3MnnpnHecKaH jihhhh perpeccnn 
(y=13+0.01a), mmpuxoeasi — TeopenmecKaH jihhhh perpeccnn. 
a — 13 VI 1977, 6 — 15 VI 1977, e — cpepHne 3a Beet cpoK. 




ckbo3hctocth ajih hchoh h nacMypHOH noroABi, oxsa^eH Anana30H ckbo3h~ 
ctocth ot 27 ,n;o 85%. Ha Ka^on H3 nnomaAOK 6bijih npoBe^eHu MHKpo- 
KJiHMaTHHecKne Ha6jno,o;eHHH. H3MepeHHH 0CBem;eHH0CTH hpoboahjihcb jiiokc- 
MeTpoM 10-16 c 8 ao 18 nac. ABa pa3a b TeneHne naca b 10 TOHKax b HCHyio no- 
ro,n;y (12, 13, 14 VI 1978) h b 5 Tonnax b nacMypHyio noroAy (15, 16, 17 VII). 
B flajiBHenmeM npn conocTaBJieHHH co ckbo3hctoctlio HcnojiB30BaHa cpeAHHH 
ocBemeHHocTB njioma^KH 3a Ka^BiH H3 AHefi, noJiyneHHaH H3 200 H3MepeHHH 
b hchbih a^hb h 100 — b nacMy pHBiii. IlapajiJiejiBHO c 3aMepaMH ocBemeHHocTH 
Ha Tex me ynacTKax hpoboahjihcb KpyrjiocyTOHHBie H3MepeHHH TeMnepaTypBi 
B03Ayxa h BJianmocTn; ncnoJiB30BaHBi TepMorpa<|)Bi Tnna M-16Ac h M-16Ah 
h rnrporpa(|)Bi M-21Ac h M-21Ah. 

IIojiyHeHBi cjieAyiorAHe pe3yjiBTaTBi. OKa3ajiocB, hto ckbo3hctoctb, 
onpeAejineMan npeAJion^eHHBiM chocoSom, b BBicmefi CTeneHH hbag^kho xa- 
paKTepn3yeT ocBemeHHOCTB b AaHHOM MecTe. Cbh3b Men^Ay 3 thmh noKa3aTe- 
jihmh oneHB TecHan, 6nH3Kan k ^yHKijHOHajiBHOH (t] 2 =0.98b HCHyio noroAy h 
0.89 b nacMypHyio, pnc. 6) h mohsct 6bitb BBipa^eHa npHMOJiHHeHHOH (J>yHKipieH 
BHAa y=a-\-bx, napaMeTpBi ypaBHeHHH npnBeAeHBi Ha pnc. 6. 2 B Jinrepa- 
Type TaKH^e OTMenaeTCH TecHan cbh3b ocBen^eHHOCTH h ckbo3hctocth Apeso- 
cToeB, onpeAejieHHOH $OTorpa<|)HHecKHM mgtoaom (AKyjioBa h ap*> 1964). 
JJjih xapaKTepncTHKH TeMnepaTypHBix ycjioBHH ynacTKOB 6 bijih ncnpoSoBaHBi 
pa3JiHHHBie BapnaHTBi — cpeAHHH cyTOHHan TeMnepaTypa, cpeAHHH AneBHan 
h Apyrne. J^jih conocTaBJieHHH co ckbo3hctoctbio 6BiJia paccHHTaHa cpeAHHH 
TeMnepaTypa rjih . caMoro H^apnoro BpeMeHH ahh — c 12 ao 16 nac. xapaKTep 
cbh3h noKa3aH Ha pnc. 7, rAe asihbi KpnBBie rjih. otacjibhbix Asefi h ajih cpeA- 
hhx 3a Been cpoK HaSjiioAeHHH b HCHyio h nacMypHyio noroAy. 

Bhaho, hto TeMnepaTypa Taione onpeAejineTCH ckbo3hctoctbio, npaBAa, 
pa3Max pa3JiHHHH 3aBHCHT ot o6m;ero TeMnepaTypHoro $OHa (cp. ahh 13 h 
15 VI). B n;ejiOM n^e ajih hchoh hotoabi cbh3b npHMOJiHHeHHan h aocthtohho 
TecHan (y] 2 =0.68). B nacMypHyio noroAy TeMnepaTypa Ha nccjieAyeMBix ynacTKax 
npaKTHnecKH oAHHanoBa. Hto KacaeTCH BJia^KHocTH B03Ayxa Ha ynacTKax 
C pa3HOH CKB03HCT0CTBI0, TO 3A©CB HeTKOH KapTHHBI He HOJiyHHJIOCB. OHa A©p- 
>khtch npnMepHo Ha oahom ypoBHe, KpoMe caMBix 3aTeHeHHBix ynacTKOB, rAe 
b HOHHBie nacBi HecKOJiBKo cyme, a b AneBHBie — 6ojiee BJianman no cpaBHemaio 
CO BCeMH OCTaJIBHBIMH. 3AeCB TpeSyiOTCH AOHOJIHHTeJIBHBie HaSjIIOAeHHH h 6ojiee 
coBepmeHHan TexHHKa. 

B 3anJiioneHne moh^ho cna3aTB, hto npeAJiaraeMBifi cnoco6 onpeAejieHHH 
CKB03HCTOCTH OKa3aJICH AOBOJIBHO HpOCTBIM H HaAe^KHBIM, a CaM $aKT0p — 
xopomo OTpa?Kaioni;HM ocoSchhocth MHKpoKJiHMaTa hoa nojioroM ApeBOCTOH. 
Bee 3to no3BOjmeT chethtb ckbo3hctoctb ApeBocToeB BecBMa nepcneKTHBHBiM 
moKa3aTejieM b reoSoTaHHHecKnx nccjieAOBaHHHX. 
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JIeHHHrpa ackhh rocyAapcTBeHHBin IIojiyneHO 16 I 1979. 

yHHBepcHTeT. 


2 IIocKOjiBKy xapaKTep cbh3h Me>KAy ckbo3hctoctbio h ocBem;eHHOCTLio MOHteT He- 
CKOJIBKO MeHHTLCH B 3aBHCHM0CTH OT JieC006pa3yi0IAeH nOpOAH H yCJIOBHH npOH3paCTa- 
hhh, cneAyeT ocToponmo nojiL30BaTLCH np hb eAeHHHMH ypaBHeHHHMH. 
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y#K (018) : 727.65 


A. A. 3jib*m6aeB 

YHHBEPCAJIbHAfl EOTAHHHECKAfl CYMKA 

A. A. ELGHIBAYEV. UNIVERSAL BOTANICAL BAG 

OnncaHH ycTponcTBO n npnHu;Hn nojiL30BaHHH yHHBepcajiLHon 6oTaHHHecKOH cyM- 
koh opnrnHajiLHOH KOjacTpy kii;hh. CyMKa ccpieTaeT nojio>KHTejibHBie Ka^iecTBa 6oTaHH- 
3 npKH h 6oTaHH^ecKOH nanKH. OHa npncnoco6jieHa ajih c6opa n TpaHcnopTnpoBKH naK 
ruiocKoro, Tan n o6 , BeMHoro pacTHTejiLHoro MaTepnajia n o6jieraaeT pa6oTy KOJUieKTopoB 
B HOJieBHX yCJIOBHHX. 

HeoSxoAHMbiM ycjiOBneM ajih nojiyneHnn KanecTBeHHoro h pa3Hoo6pa3Horo 
pacTHTejiLHoro MaTepnajia npn pa3JinnHoro po,n;a nccjieflOBaHnnx (6oTaHn- 
necKnx, MHKOJiornnecKnx, $HTonaTOJiorBraecKHX h t. n.) HBJineTCH ero npa- 
bhjilhlih c6op h TpaHcnopTnpoBKa (AyapcBajiB^, 1864; HneBCKnn, 1900, 1924; 
TajineB, 1900; HaJinSHH, 1905; EoH,a;apn;eB, 1907; IIoflinHBajioB, 1910; Cep- 
6hhob, 1916; CaraHa, 1919; Oe^eHKo, OjiepoB, 1920; Ka3aHCKnn, 1920; IIo- 
TaneHKo, 1922; IIopeijKHH, 1923; EjieHeB, 1923; PocTOBijeB, 1924; HeBo^oB- 
ckhh, 1925; XoxpaKOB, 1936; AjiexnH, 1938; IIIhiiikhh, 1941; Bep 3 HJinH, 
1947; IlaBJioBH 1 !, 1947; Ci03eB, 1949; EoH^apijeB, 3nHrep, 1950; JleoHTLeB, 
1952; Ee,n;HHrray3, 1955; Natho, 1959; rpo3,n;oB, 1964; HBaHOBa, 1969; Ejiaro- 
Bem;eHCKHH, OpjiOBa, 1972; HyManoB h ,n;p., 1974; Eejio3op, 1976; Ckbopijob, 
1977). 

lips paSoTe b nojieBBix ycjiOBnnx hjiockhh pacTHTejiBHBin MaTepnaJi 
(jihctbh h t. n.) npHHHTO coSnpaTB h TpaHcnoprapoBaTB npn nbMonjH rep6ap- 
hoh nanKH, a oS'BeMHBrn (njioflBi, KJiySHH h t. n.) — 6oTaHH3npKH. EpaTB 
c co6on b none o^HOBpeMeHHo nanny h 6oTanH3HpKy, a Tann^e HeoSxoflHMBie 
#jih pa6oTBi npHHa^Jie^KHocTH 3aTpyo;HHTejiBHo. 

Bee 3 to ocjion^HHeT pa6oTy nccjieftOBaTejien, KOJiJieKTopoB, cHn^naeT ee 
3(|)(|)eKTHBH0CTi>, a b pn^e cjiynaeB oSycjioBjinBaeT HeKanecTBemiocTB c6opoB 
n yTpaTy ijeHHoro MaTepnajia. Ilpn c6ope h TpaHcnopTnpoBKe pa3Hoo6pa3Horo 
pacTHTejiLHoro MaTepnajia ,o;jih nccjie^oBaTejiBCKHx ijejien yzjoSHo hojib 30- 
BaTBcn b nojieBBix ycjioBHHx cnen;Hajii>HOH cyMKon (c6yH3Jii>) c HaSopoM npn- 
naAJiejKHocTen ,o;jih pa6oTH. Ee bhji; h pa3Mepn (b caHTHMeTpax) noKa3aHBi 
Ha pneynKe. CyMKa coctoht H3 AByx OT^ejieHnn: cmkocth e c ijHJinHflpnHecKHM 
flHOM ^jih oS'BeMHoro pacTHTejiLHoro MaTepnajia n npnHaflJie^KHocTen n miaBHo 
H3omyTon no cepe^HHe Ha 180° nanKH ^jih njiocKoro MaTepnajia b repSapHux 
pySamnax 6. BHenrann CTopoHa d nanKH rn6Kan, ijejiBHaH, c'BeMHan, oxBa- 
THBaeT eMKOCTB CHH3y H C AByX npOTHBOHOJIO^HBIX npo,n;ojii>HBix 6 okob. BHyT- 
peHHioio CTopoHy nanKH o6pa3yioT ctchkh h ,o;ho OTflejieHnn. CyMKa HMeeT 
eTnrnBaior[i;e-3anHpaiomHH peMem> z ^jihhoh 30 — 40 cm c npn^KKon, oTKH^Hyio 
KpBimKy m c $HKCHpyiomeH neTJien e n 3annpaioiii;eH khohkoh a, peMem> c npiDK- 
koh a rjih HomeHHH. CTHrHBaiome-sanHpaiomHH peMem> n ero npunoca npn- 
KpenjieHBi pa3,o;ejiBHo Ha cepe^HHe hpothbohojio;khbix kpomok c'BeMHon cto- 
poHBi d nanKH. HtoSbi pacKpBiTB cyMKy n npnBecTn ee b pa6onee cocTOHHne, 
OTCTerHBaiOT CTnrHBaioiii;e-3anHpaiomHH peMem>, BHHHMaiOT ero H3 <|)HKCHpyio- 
men neTJin n ocBoSo^aiOT c'BeMHyio CTopoHy nanKH. Ha c'BeMHyio CTopoHy 
ynjia^HBaiOT c6opH b repSapHBix pySamnax, a b eMKocmyio nacTb cyMKH no- 
MenjaioT oS'LeMHufi pacTHTejiBHUH MaTepnaJi. nepe,n; TpaHcnopTHpoBKofi 3a- 
KpBiBaioT KpBimKy eMKocTH Ha KHonKy. IIoBepx c6opoB b pySamnax CTaBHT 
eMKOCTB, nponycnaioT nepe3 $HKcnpyiomyio neTJiio h npnn^Ky CTnrnBaiome- 
aannpaiomHH peMem>. Ilocjie 3Toro peMHeM CTnrHBaioT c'BeMHyio CTopoHy 
nanKH c Jie^KanjHMH sa Hen cSopaMH b pySanrcax h 3acTernBaioT ero. 

B pe3yjiBTaTe nycTBie h 3anojmeHHBie pySamKH hjiotho npn^KHMaiOTCH 
K CTeHKaM h flHy OT,n;ejieHHH ^jih oSBeMHoro MaTepnajia h Ha,n;e^Ho y^epn^n- 
BaiOTcn ot BBinafleHHH. 9 thm TaK^ne npe^OTBpamaeTcn cMemeHne 3aTnrnBaio- 
m;ero peMHH OT^ejieHHH oSBeMHoro MaTepnajia h CBeMHOH, BHenmeH, 

thSkoh cTopoHBi oTHocHTejiBHO Apyr Apyra b npoflOJiBHOM HanpaBJieHHH npn 


7 BoTaHH^ecKHfl wypHaji JMb 11, 1979 r. 
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Bag cjioHteHHOH (A) n pacKptrroH ( E ) cyMKH. 

a — peMeHb c npn>KKoii hjih HomeHHH cyMKn; 6 —3anojiHeHHHe cdopaivra h nycTBie repdapHbie pydamKH;. 
e — OTgejieHne (cmkoctb) gjm odbeiviHoro pacnrrejibHoro MaTepnajia n pado^nx npimagjiejKHocTeii; z — 
CTHrnBaiome-3aniipaiomHii peMeHb; d — c-beMHaa, rudKaa, HapyraHaa CTopoHa nanKn; e — (frHKcnpyiomaH 
neTjra; ok — OTKngHaa KpuniKa oTgejiemiH hjih odbeMHoro pacTHTejibHoro MaTepnajia n KOMiuieKTa pado- 
hhx npHHagjiejKHOCTeii; 3 — KHonna, 3annpaiomaH upbrnmy cmkocth e\ u — neTjin-gepjKaTejin hjih 3a- 

KpenjieHHH padonnx npnHagjie>KH0CTeii. 


TpaHcnopTnpoBKe. peMHH gjiH HomeHHH peryjrapyeTCH npn homoiijh 

npHJKKH. 

CyMKa CHa6?KaeTCH KOMiuieKTOM HeoSxognMBix gjin pa6oTH npnHagjie^KHo- 
CTen, b KOTopun BxogHT nojieBon gHeBHHK, npocTon KapaHgam, jiyna, naneTBi 
H3 6yMarn h BogonpoHHon miemm, repSapHBie pySamKH, npoSnpKH c npo6- 
KaMH, tohkhh mnaraT hjih npoHHBie hhtkh, ho?k, cKJiagHan nnjiKa, KonajiKa, 
<|)jiaKOH c KOHcepBHpyiomeH HoagnocTBio, MegnijHHCKHH 6 hht. Bee npnHagjiejK- 
hocth KpenHTCH b neTJiHX-gep^KaTejinx, KOTopBie HaxognTCH Ha BHyTpeHHnx 
HOBepXHOCTHX CTeHOK H KpBIHIKH OTgeJieHHH. 

CyMKy jierKo H3roTOBHTB H3 HeTOJiCToro KapTOHa, tohkoh $aHepBi h gpyroro 
MaTepnajia. Ee HapynoiBie noBepxHocTH noKpBiBaiOT BogonpoHHOH KpacKOH 
HJIH HJieHKOH. 

CoSpaHHBiH MaTepnaji gjinrejiBHoe BpeMH ocTaBJiHTB b cyMKe He cjiegyeT. 
CyMKy MOJKHO HCH0JIB30BaTB HpH JIK)6 bIX HCCJiegOBaTeJIBCKHX paSoTax, CBH- 
3aHHBix co cSopoM h TpaHcnopTHpoBKofi pacTHTejiBHHBix o6pa3ii;oB. OHa npOCTa 
h HagejKHa b pa6oTe, nopTaTHBHa, noBBimaeT npoH3Bo,a;HTejiBHocTB Tpyga 
cSopnjHKa, oSecneHHBaeT KanecTBeHHBie c6opBi, Hagenmyio hx TpaHcnopTH- 
poBKy, npegoTBpamaeT yTpaTy MaTepnajia. 
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(1925). HHCTpyKgHH gjin KoppecnoHgeHTOB-Ha6jnogaTejien no rpnOHHM 6ojie3HHM. —- 
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BcepoccnncKHH HayHHO-nccjieAOBaTejiBCKHn IIojiyneHO 23 II 1979 . 

HHCTHTyT 3an^HTH pacTeHHH, 

BopoHen^CKan o6ji. 
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COOBmEHHH 


yffH 581.9 (571.651) 

A. H. IIoJieHcaeB, A. II. Xoxphkob, A. H. EepRyTemco 
K OJIOPE BEPXOB0H PEKH AHA^BIPb 

A. N. POLEZHAEV, A. P. KHOKHRJAKOV, A. N. BERKUTENKO. ON 
THE FLORA OF THE UPPER REACHES OF THE ANADYR RIVER 

JJaH KpaTKHH onepK pacTHTejiLHocTH n npHBefleH chhcok BHcmnx cocyAHCTBix pacTe- 
HHH B KOJIHHeCTBe 282 BHffOB, C 06 paHHBIX OflHHM H3 BBTOpOB B OKpeCTHOCTHX HOC. JlaMyTCKO© 
h HyBaHCKoe h b 6accenHax pen Eponoji, H6 jioh h Eojilihoh IlejieAOH (BepxHee Te^ie- 
Hne p. AHaAHpi,, HyKOTCKHH aBTOHOMHHH OKpyr). 

PafioH BepxHero TeneHnn p. AHa^BipB ao chx nop ocTaeTcn MajionsyneHHBiM 
bo $jiopncTHnecKOM oTHomeHHH. JleTOM 1932 r. b sthx MecTax paSoTajia 3Kcne- 
Ahijhh Bcecoio3Horo ApKTnnecKoro HHcraTyTa. MapmpyT reoSoTaHnna stoh 
3 Kcne,n;Hi];HH JI. H. Tiojihhoh npomeji ot c. MapnoBo BBepx no AHa^Bipio ao 
ycTBH EojiBmoro IlejieAOHa (TiojraHa, 1936). B anpejie—Mae 1933 r. reo6o- 
hhk KOMnjieKCHon HyKOTCKo-AHaftBipcKOH 3 Kcne,n;Hi];HH M. K. BacnjineBa 
npo^ejiajia MapmpyT b BepxoBBn p. AHa^BipB c 3axo,n;oM b SaccenHBi pn^a ero 
BepxHnx npnTOKOB (BacHjiBeB, 1956). CneijHajiBHBie (JuiopncTHnecKne nccjiefto- 
Bannn b stom panoHe He npoBOftHjracB. HacTonman pa6oTa b Kanon-To Mepe 
BocnojiHneT stot npo6eJi, ftaBan npeftCTaBJieHne o $Jiope n pacTHTejiBHocTH 
TeppnTopnn, pacnojio^eHHon Men^y penaMn Eponoji n Boji. IlejieAOH (npa- 
BBie npHTOKH p. AHa^BipB). 

OcHOBHBie $jiopHCTHnecKHe c6opBi 6 bijih npoH3Be,a;eHBi A. H. IIojie^aeBBiM 
b aBrycTe 1973 n b niojie—aBrycTe 1976 rr. Oh nepeftBnrajicH BMecTe c ojreHe- 

BOAnecKon SpnraAon, noaTOMy c6opH H3 SoJiBmnHCTBa nyHKTOB, OTMenemiBix 
Ha KapTocxeMe, 6hjih 3aBe,n;oMo HenoJiHBie. BMecTe c TeM b n;ejioM ohh ftaiov 
AOCTaTOHHo onpe,n;ejieHHoe npeACTaBJieHHe o SoraTCTBe h cBoeo6pa3HH $jiopBi 
H3yneHHOH TeppnTopHH. CSopBi A. H. IIojie^aeBa 6bijih o6pa6oTaHBi A. II. Xo- 
XpHKOBBIM h A. H. BepKyTeHKo. 

PejiBe# Men^ypeHBH EponoJia h Boji. IlejieAOHa ropncTBifi. Penn Eponoji, 
H6 jioh h Boji. IlejieftOH 6epyT CBoe Hanajio c boctohhbix OTporoB OjioHCKoro> 
xpe6Ta, KOTopBifi cJiy?KHT BOAopasAejioM pen, TeKynjnx b SaccefiHBi Kojibimh, 
IleHJKHHBi h AHaftBipn. B BepxoBBHX pen ropBi AocraraioT 1400 — 1700 m 
H a# yp. m. K BocTony BBicoTa rop CHHjKaeTcn ao 700—800 m Ha# yp. m. ^oJiHHa- 
AHaftBipn b MecTax Bna^eHnn b Hero EponoJia, H6jiOHa h Boji. IlejieftOHa pac- 
noJiaraeTcn Ha BBicoTax ot 150 #0 200 m Ha# yp. m. 

CBoeo6pa3Ha pacTHTejiBHOCTB nccjieftOBaHHoro panoHa. IIo AOJiHHaM Epo¬ 
noJia, H6jioHa, Boji. IlejieAOHa, b hx hhjkhom h cpe^HeM TeneHnn, pacnpocTpa- 
HeHBi AOJiHHHBie TonojieBo-no3eHHeBBie c npnMecBio 6epe3Bi hjiockojihcthoh b 
J incTBeHHHHHBie Jieca, npnpycjiOBBie 3apocJin HBHHKaB. BBicoTa ApeBocTon 
Aojihhhbix jiecoB ftocraraeT 25 — 30 m, ftnaMeTp ctbojiob 0T,n;ejiBHBix ^epeBBeB 
KOJieSjieTcn ot 15 #0 55 cm. IIoAJiecoK b aojihhhbix jiecax name o6pa3yioT 
KeApoBHH CTJiaHHK, ojibxobhhk, CMopo^HHa nenajiBHan, AHKyma, mnnoBHHK. 

TpaBHHO-KyCTapHHHKOBBIH HpyC B 3aCHBHMOCTH OT CTeneHH yBJia?KHeHHH 
o 6 pa 3 yioT Ha BJia;KHBix MecTOoSnTaHHnx Calamagrostis langsdorffii, Bro - 
mus pumpellianus , Urtica angustifolia , Chamaenerion angustifolium , Galium 
boreale, Equisetum pratense , Pyrola grandiflora , P. incarnata , Ramischia 
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obtusata, Thalictrum sparsiflorum,T anacetum boreale; Ha cyxnx — Pulsatilla 
dahurica, P. multifida, Equisetum scirpoides, Trisetum spicatum, Stereocaulon 
paschale. Ha otkphtbix raJieHHHKax pacTyT Chamaenerion latifolium, Merckia 
physodes, Artemisia borealis, Cerastium beeringianum, C. fischerianum. 

JJojihhbi pen b hx BepxHeM TeneHHH y3Kne. Jleca, 3aHHMaiomHe b hh30bbhx 
bck) #ojraHy pens, 3,n;ecL BCTpenaioTCH pa30o6meHHHMH ynacTKaMH, npn 3 tom 
BBicoTa ,n;epeBBeB yMeHBmaeTCH flo 10 — 12 m. OT^ejiBHBie tohojih noflHHMaiOTCH 
hohth ,n;o caMBix BepxoBHH pen h hx npHTOKOB. BncoTa h rycTOTa KycTapHH- 
KOBoro npyca b npnpycjiOBBix 3apocJinx c npoflBH^KeHHeM b BepxoBBH pen 
yMeHBniaiOTCH, KycTapHHKH 3,n;ecB Taione BCTpenaiOTCH ot^gjibhbimh yna- 
CTKaMH. 

B ycjioBHHX ropHoro pejiBe$a HCCJie,n;yeMOH TeppHTopnn apno BBipa^eHa 
BepTHKaJIBHaH nOHCHOCTB paCTHTeJIBHOCTH. B HH^KHeM H epeftHeM TeneHHH 
Eponojia, H6jioHa h Eoji. neJie^OHa h hx hphtokob JincTBeHHHn;a o6bihho 
o6pa3yeT pe^KOJiecHBie HacaJK^eHHH Ha Ha^noHMeHHBix Teppacax, Bo,o;opa3- 
,n;ejiax h CKJioHax rop Ha BHCOTax ,n;o 450 — 500 m Hap; yp. m., KOTopBie BBime 
CMeHHIOTCH KyCTapHHKOBBIMH TyHflpaMH C Ke^pOBBIM CTJiaHHKOM. Ha BBICOTaX 
650— 700 M HOCJie^HHe CMeHHIOTCH KyCTapHHHKOBO-JIHBiaHHHKOBBIMH H JIH- 
maHHHKOBBiMH TyHflpaMH. Ha BBicoTax CBBiine 850 — 900 m HannHaiOTCH Ka- 

MeHHCTBie nyCTBIHH. 

B BepxoBBHX pen ynacTKH jiHCTBeHHHHHBix pe^KOJiecHH nocTeneHHo CTa- 
hobhtch MeHee 3HaHHTejiBHBiMH h y>Ke He o6pa3yiOT hcho BBipa^KeHHoro noHca. 
B npe^ejiax CBoero pacnpocTpaHeHHH jihctb eHHHija npnyponeHa k 3amHni;eH- 
hbim ot BeTpoB CKJiOHaM h jioH^SnHaM CTOKa. Hepe^Ko rpynnBi hjih OT,n;ejiBHBie 
HH3KopocjiBie flepeBBH BCTpenaiOTCH Ha BepmnHax yBajioB hjih KpyTBix ckjio- 
Hax BHme nonca Ke,n;poBoro CTJiaHHKa. BiacoTa ,n;peBOCTOH b jihctb6hhhhhbix 
pe^KOJiecBHX He npeBBimaeT 7—10 m, cpe^HHH ^naMeTp ctbojiob 15 — 20 cm. 
PaccTOHHne Me^y OT^ejiBHBiMH ^epeBBHMH hjih rpynnaMH H3 4 — 5 ,o;epeBBeB 
cocTaBJineT 10 — 15 m. KycTapHHKOBBiH apyc b jihctbbhhhhhbix pe^KOJiecBHX 
o6pa3yiOT Ke^poBBifi CTJiaHHK, ojibxobhhk h 6epe3Ka MnaAeH^op^a. B TpaBHHO- 
KyCTapHHHKOBOM Hpyce B 3aBHCHMOCTH OT MeCT 006 HTaHHH BCTpenaiOTCH 

Betula exilis, Ledum decumbens, Chamaedaphne calyculata, Empetrum nigrum, 
Vaccinium uliginosum, F. vitis-idaea, Eriophorum vaginatum, Carex lugens, 
Polygonum tripterocarpum, P . ellipticum, P. viviparum, Rubus chamaemorus, 
Pedicularis capitata, P . lapponica. 

H 3 KycTapHHKOBBix TyH,n;p b Men^ypenBe Eponojia h Boji. nejie,n;oHa 
HinpOKO paCHpOCTpaHeHBI KeflpOBHHKOBBie H OJIBXOBO-KeflpOBHHKOBBie TyH^pBI. 
no BHflOBOMy COCTaBy paCTeHHH TpaBHHO-KyCTapHHHKOBBIH H MOXOBO-JIHmaH- 
HHKOBBIH HpyCBI 3THX TyHflP CXOflHBI C JIHCTB eHHHHHBIMH peflKOJieCBHMH. 
B 3aBHCHM0CTH ot MecTooSnTaHHH b TpaBHHo-KycTapHHHKOBOM Hpyce KycTap- 
hhkobbix TyH,n;p, KpoMe nepeHHCJieHHBix bh^ob, cjie,n;yeT otmcthtb enje Oxy- 
coccos microcarpus, Claytonia acutifolia, Eriophorum angustifolium, E. scheu - 
chzeri, Saxifraga cernua, Carex angarae, C. eleusinoides, C. podocarpa. 

HanSoJiBiEHM ^jiopncTHHecKHM pa3Hoo6pa3neM oTJinnaiOTCH KycTapHHH- 
KOBBie TyH^pBi, saHHMaiomHe o6mHpHBie npocTpaHCTBa b BepxoBBHX pen, 
h TyH^poBBie jiyroBHHBi. B 3thx MecTooSnTaHHHX BCTpenaiOTCH Minuartia 
arctica, M. biflora, Silene stenophylla, Dianthus repens, Cassiope tetragona, 
C. ericoides, Arctous alpina, A. erythrocarpa, Anemone sibirica, Papaver 
macounii, Dryas punctata, D. incisa, Hedysarum obscurum, Astragalus alpi- 
nus, Loiseleuria procumbens, Diapensia obovata, Dracocephalum palmatum. 

KaMeHHCTBie nycTHHH 3aHHMaiOT BepmHHBi h npyTBie ckjiohbi rop. BBrcnrae 
paCTeHHH pacnpocTpaHeHBt 3,n;ecB OT^ejiBHHMH oco6hmh hjih KypTHHKaMH 
cpe,n;H KaMeHHCTBix ocBmefi, poccBineH h cnajracTBix oSHaH^eHHH. 3,n;ecB oSbihhbi 
Dicentra peregrina, Dryopteris fragrans, Hierochloe alpina, Trisetum spicatum. 
Delphinium chamissonis, Draba parvisiliquosa, Descurainia sophioides, Par - 
rya nudicaulis, Saxifraga firma, S. spinulosa. 

He3HaHHTejiBHBiMH ynacTKaMH, b ochobhom ho ,n;ojiHHaM pen, pacnojiara- 
IOTCH HH3HHHBie OCOKOBO-HyiHHDieBBie H HepeXOflHBie OCOKOBO-C^arHOBHe 
SojiOTa. TpaBocTOH Ha 3thx SojiOTax o6pa3yiOT Carex stans, C? aquatilis, 
C 9 vesicata, Saxifraga foliolosa , S. cernua, S . hirculus, Senecio frigidus, 
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KapTocxeMa nyHKTOB c6opa pacTe- 

HHH. 

1 — okp. noc. HyBaHCKoe, 2 —p. Thjibt- 
rtraHJibrnH, 3 — p. ATaxaeBCKan, 4 — 
OKp. 03. HeTBipexyrojibHoro, 5 — p. Oko- 
HaiiTO, 6 — okp. noc. JIaMyTCKoe, 7 — 
p. Eoji. nejie«OH, 8 — p. rpedeiraa. 


Caltha arctica , Anemone ri~ 
chardsonii , Comarum palustre, 
Parnassia palustris , Eriopho- 
rum medium , E. scheuchzeri , 
Calamagrostis lapponica , Equi- 
setum heleocharis. 

H3 HHTepeCHBIX $JIOpHCTH- 
necKHX Haxo,o;oK cjie,n;yeT ot- 
MeTHTt Stellaria sibirica , Po~ 
tentilla anadyrensis , Cardamine hyperborea , Saxifraga kruhseana , Eritrichium 
aretioides. 

Hn?Ke npHBOflHTCH nepeneHL 282 coSpaHHHX bh^ob. I^H^pu — nyHKTH 
c6opa, noKa3aHHBie Ha KapToexeMe (cm. pncyHOK). repOapna coOpaHHHX 
bhaob xpaHHTCH b HHCTHTyTe SnojiornHecKHX npoSjieM CeBepa ^ajitHeBOCTOH- 
Horo HayHHoro u;eHTpa AH CGGP. 



Cystopteris filix-fragilis (L.) Borb. 5 
Woodsia alpina (Bolt.) S. Gray 2 
W. ilvensis (L.) R. Br. 5 

Dryopteris fragrans (L.) Schott 5 
Equisetum arvense L. 4—6 

E. heleocharis Ehrh. 4, 8 

E. palustre L. 1 

E. pratense Ehrh. 2, 6 

E, variegatum Schleich. 5, 8 

Lycopodium lagopus (Laest.) Zin- 5 
serl. 

L. pungens La Pyl. 2 

Selaginella sibirica (Milde) Hie- 5 
ron. 


Pinus pumila (Pall.) Regel 1 

2, 5, 7 

Larix gmelinii (Rupr.) Rupr. 

2, 5, 7 

Juniperus sibirica Burgsd. 

5 

Hierochloe alpina (Liljebl.) Roem. 

2,4 

et Schult. 

A lopecurus aequalis Sobol. 

2,6 

A. glaucus Less. 

6 

Arctagrostis arundinacea (Trill.) 

2,8 

Beauv. 

A. latifolia (R. Br.) Griseb. 

2, 3, 6, 8 

Agrostis kudoi Honda 

6 

A. anadyrensis Rosh. 

1,6 

Calamagrostis langsdorffii (Link) 

2, 5, 6, 8 

Trin. 

C. lapponica (Wahlb.) Hartm. 

2 

Trisetum molle (Michx.) Trin. 

5 

T. spicatum (L.) Richt. 

2, 5,6 

Poa glauca Vahl. 

5 

P. malacantha Kom. 

5, 6 

P. ochotensis Trin. 

2 

P. pratensis L. 

5, 6 

Arctophila fulva (Trin.) Anderss. 

2, 6 

Festuca altaica Trin. 

5 

F. auriculata Drob. 

3, 6 

F. brachyphylla Schult. 

5 

F. hyperborea Holmen 

4 

F. ovina L. 

6 

Bromus arcticus Shear 

1 

B . pumpellianus Scribn. 

2, 6 

Elymus borealis Scribn. 

6 


E. sibiricus L. 1, 6 

E. subfibrosus (Tzvel.) Tzvel. 6 

Leymus interior (Hult.) Tzvel. 6 

Hordeum jubatum L. 1, 2, 6 

Eriophorum medium Cham. 4, 5 

E. scheuchzeri Hoppe 2, 6 

E . vaginatum L. 7, 8 

Carex algida Turcz. 2, 5 

C, angarae Steud. 5 

C. aquatilis Wahlb. 4 

C. eleusinoides Turcz. 2, 5, 8 

C. globularis L. 2 

C. lugens H. T. Holm 2, 5 

C . melanocarpa Cham, et Trautv. 4, 5 

C. pallida C. A. Mey. 1, 2 

C. pediformis C. A. Mey. 2 

C . podocarpa R. Br. 5, 8 

C. rostrata Stokes 6 

C. rariflora Wahlb. 4 

C . rhynchophysa C. A. Mey. 7 

C. saxatilis L. 2 

C . scirpoidea Michx. 4 

C. sordida Cham, et Heurk 2 

C. stans Drej. 4 

C . tripartita All. 5 

C. vesicata Meinsh. 2, 6 

Juncus brachyspathus Maxim. 8 

/. albescens Fernald 6 

/. castaneus Smith 2, 5, 7 

Luzula beringensis Tolm. 5 

L. confusa Lindb. 5 

L. multiflora (Ehrh.) Desv. 3, 4, 5 

L. nivalis Laest. 3 

Tofieldia coccinea Rich., 4 

T. pusilla (Michx.) Pers. 5 

Veratrum oxysepalum Turcz. 5, 7, 8 

Allium schoenoprasum L. 2, 3 

Smilacina trifolia Desf. 7 

Iris setosa (Pall.) Link 8 

Coeloglossum viride (L.) Hartm. 7 
Populus suaveolens Fisch. 2, 8 

Chosenia arbutifolia (Pall.) 2, 7, 8 

A. Skvortz. 

Salix alaxensis Coville 8 
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Salix arctica Pall. 8 

S. fuscescens Anderss. 8 

S. glauca L. 8 

S. kolymensis Seem. 5 

S. krylovii E. Wolf 5, 7 

S. myrtilloides L. 5, 8 

S. pulchra Cham. 2, 3, 8 

S. reticulata L. 5 

S. saxatilis Turcz. ex Ledeb. 5, 8 

S. schwerinii E. Wolf 2, 6 

S. tschuktschorum A. Skvortz. 2, 5, 8 
Betula middendorffii Trautv. et 2, 5 
C. A. Mey. 

B. platyphylla Sukacz. 2 

A Inus fruticosa Rupr. 2, 8 

A. kamtschatica Regel 5, 6, 7 

Urtica angustifolia Fisch. ex 6, 7 

Hornem. 

Koenigia islandica L. 7 

Rumex aquatic us L. 2 

R . arcticus L. 4 

R. graminifolius Lamb. 1, 5 

Oxyria digyna (L.) Hill 2, 5, 8 

Polygonum ellipticum Willd. ex 2, 4, 5, 8 

Spreng.. 

P. humifusum Pall. 2 

P. laxmannii Lepech. 8 

P. tripterocarpum A. Gray 2—4, 8 
P. viviparum L. 2, 4 

Claytonia acutifolia . Pall, ex 2, 4, 5, 8 
Willd. 

C. eschscholtzii Cham. 8 

Stellaria ciliatosepala Trautv. 6 

S. dahurica Willd. 7 

S. edwardsii R. Br. 5, 7 

S. fischeriana Ser. 4—6 

S. longifolia Muehl. ex Willd. 8 

S. palustris Ehrh. 1, 2 

S. sibirica (Regel et Til.) 3 

Schischk. 

Cerastium beeringianum Cham. 3 

et Schlecht. 

C. jenisejense Hult. 2 

Minuartia arctica (Stev.) Aschers. 3, 7 
et Graebn. 

M. biflora (L.) Schinz et Thell. 3, 5 
M. macrocarpa (Pursh) Ostenf. 2, 5 
M. uerna (L.) Hieron 2, 3, 5 

Arenaria capillaris Poir. 6 

A. formosa Fisch. ex DC. 7 

A. tschuktschorum Regel 6, 7 

Moehringia lateriflora (L.) Fenzl 5 
Merckia physodes (DC.) Fisch. 4, 8 
Silene stenophylla Ledeb. 2, 5, 6 

Lychnis affinis J. Vahl 3, 6 

L. macrosperma (Porsild) I. An- 5 
ders. 

Dianthus repens Willd. 2, 5 

Caltha arctica R. Br. 5 

C. violacea Khokhr. 6 

Trollius membranostylis Hult. 5, 7 
Aconitum delphinifolium DC. ssp. 5 
anadyrense Worosch. 

Anemone richardsonii Hook. 5, 4 
A. sibirica L. 4 

Pulsatilla dahurica (Fisch.) 5 

Spreng. 

P. multifida (Pritz.) Juz. 5 

Ranunculus borealis Trautv. 2 

R . gmelinii DC. 6 

R. lapponicus L. 2, 4 

R. nivalis L. 5 

Thalictrum alpinum L. 5 

T. sparsiflorum Turcz. ex Fisch. 1, 2 
et C. A. Mey. 


Papaver macouni Greene 

5, 6 

P. microcarpum DC. 

2,7 

Dicentra peregrina (Rud.) Makino 2, 4, 5 

Corydalis arctica M. Pop. 

4,5 

Barbarea orthoceras Ledeb. 

2,6 

Rorippa barbareifolia (DC.) Ki- 

1 

tag. 


R . palustris (Leyss.) Bess. 

2,6 

Cardamine bellidifolia L. 

5 

C. hyperborea 0. E. Schulz 

5 

C . microphylla Adams 

5 

C . pratensis L. s. 1. 

2,4 

Draba cinerea Adams 

6 

D. hirta L. 

3-5 

D. parvisiliquosa Tolm. 

3, 5 

Descurainia sophioides (Fisch.) 

1,2 

0. E. Schulz 


Arabis kamtschatica Fisch. 

1, 3, 5, 6 

Erysimum hieracifolium L. s'. 1. 

. 1, 3, 5, 1 

E. pallasii (Pursh) Fern. 

2,5 

Parrya nudicaulis (L.) Regel 

2, 4,5 

Sedum cyaneum Rud. 

3,7 

Rhodiola rosea L. 

3 

Saxifraga cernua L. 

5 

S. foliolosa R. Br. 

7 

S. grandipetala (Engl, et Irmsch.) 

5 

Losinsk. 


S. hieracifolia Waldst. et Kit. 

2,3 

S. hirculus L. 

3, 7 

S. hyperborea R. Br. 

5, 6 

S. kruhseana Fisch. 

4 

S. nelsoniana D. Don 

2, 5, 8 

S. nivalis L. 

5 

S. redowskiana Sternb. 

2, 4,5 

S. spinulosa Adams 

2, 5, 6 

Chrysosplenium tetrandrum Fries 5 

Parnassia kotzebuei Cham, et 4, 8 

Schlecht. 


P. palustris L. 

2,8 

Ribes triste Pall. 

6,7 

R. dikuscha Fisch. 

2 

Spiraea stevenii (Schneid.) Rydb. 

2/5, 8 

Rubus arcticus L. 

2, 6, 8 

R. chamaemorus L. 

2 

Comarum palustre L. 

4,8 

Potentilla anadyrensis Juz. 

6 

P. arenosa (Turcz.) Juz. 

5 

P. nivea L. 

5 

P. stipularis L. 

2, 4, 5 

P. uni flora Ledeb. 

5, 6 

Dasiphora fruticosa (L.) Rydb. 

2, 4, 8 

Novosieversia glacialis (Adams) 5 

Bolle 


Dry as incisa Juz. 

5 

D. punctata Juz. 

2,5 

Sanguisorba officinalis L. 

1, 4 

Rosa acicularis L. 

2, 4-6 

Astragalus alp inus L. 

1,3/5, 8 

A. schelichovii Turcz. 

1 

A . tugarinovii N. Basil. 

6, 8 

Oxytropis evenorum Jurtz. et 

5 

Khokhr. 


0. longipes Fisch. 

3, 5 

0 . tschuktschorum Jurtz. 

5 

0. vassilczenkoi Jurtz. 

3, 5 

Hedysarum obscurum L. 

2, 4,8 

Lathyrus pilosus Cham. 

6 

Empetrum nigrum L. 

2 

Viola repens Turcz. 

2 

Epilobium palustre L. 

2, 6 

Chamaenerion angustifolium (L.) 

5 


Scop. 

C. latifolium (L.) Th. Fries et 2, 5, 8 
Lange 

Hippuris vulgaris L. 8 
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Bupleurum triradiatum Adams ex 3, 4 
Hoffm. 

Cnidium cnidiifolium (Turcz.) 2 
Schischk. 

Pyrola grandiflora Rad. 2, 5 

P. incarnata (DC.) Fisch. 1, 2, 5 

Ramischia obtusata Freyn 2 

Ledum decumbens (Ait.) Small 2, 5, 8 
Rhododendron aureum Georgi 2 
Loiseleuria procumbens (L.) Desv. 2 
Cassiope ericoides (Pall.) D. Don 4 
C. tetragona (L.) D. Don 2, 3, 5 

Andromeda polifolia L. 4_6 

Chamaedaphne calyculata (L.) 6 

Moench 

Arctous alpina (L.) Niedenzu 2, 5, 8 
A. erythrocarpa Small 5, 8 

Oxycoccos microcarpus Turcz. 2 
Vaccinium uliginosum L. 2, 8 

V. vitis-idaea L. 2, 8 

Diapensia obovata (Fr. Schmidt) 5 

Nakai 

Androsace bungeana Schischk. et 6 


Bobr. 

A. septentrionalis L. 6 

Gentiana glauca Pall. 4—6 

Menyanthes trifoliata L. 8 

Polemonium boreale Adams 8 
P. acutiflorum Willd. 2, 4, 5 

Myosotis asiatica Schischk. 2, 5* 

Dracocephalum palmatum Steph. 5 
Eritrichium aretioides (Cham.) DC. 3, 7 
E. villosum (Ledeb.) Bunge 5, 6 

Lagotis minor (Willd.) Standi. 5 
Castilleja elegans Malte 5 

C. hyparctica Rebr. 8 

C. rubra (Drob.) Rebr. 2 

Pedicularis capitata Adams 5 

P. labradorica Wirsing 4. 5, 8 

P. lanata Willd. 2, 5 


P. lapponica L. 2, 4, 5 

P. oederi Vahl 2 

P. sceptrum-carolinum L. 7 

Boschniakia rossica (Cham, et 8 
Schlecht.) B. Fedtsch. 

Pinguicula variegata Turcz. 5 

Galium boreale L. 2, 5 

Linnaea borealis L. 5, 6 

Valeriana capitata Pall. 2, 4—6, 8 

Erigeron elongatum Ledeb. 2, 5 

E. humilis Graham 3, 5 

E. tilingi Worosch. 5 

Antennaria dioica (L.) Gaertn. 2, 3, 5, 8 

A. friesiana (Trautv.) Ekman 4, 5 

Tanacetum boreale Fisch. 8 

Artemisia arctica Less. 2, 4, 5 

A. boreale Pall. 2, 5, 8 

A. glomerata Ledeb. 7 

A. kruhseana (Bess.) Turcz. 5 

A. tilesii Ledeb. 8 

Nardosmia frigida (L.) Hook. 2, 5, 8 

N. glacialis Ledeb. 5 

Arnica frigida C. A. Mey. ex Iljin 1, 5, 6, 8 
A. intermedia Turcz. 4 

Cacalia hastata L. 1, 6 

Senecio atripurpureus (Ledeb.) 5 

B. Fedtsch. 

S. campester (Retz.) DC. 5 

S. subfrigidus Kom. 2, 4 

S. tundricola Tolm. 5 

Saussurea pseudoangustifolia 8 

Lipsch. 

S. pseudotilesii Lipsch. 5 


Taraxacum ceratophorum (Le- 8 
deb.) DC. 

T. arcticum (Trautv.) Dahlstr. 5 . 
Lactuca sibirica Benth. ex Ma- 5. 6 
xim. 

Crepis chrysantha (Ledeb.) Froel. 5 


JIHTEPATYPA 

B acHjijbeB B. H. (1956). PacTHTejiBHOCTB AHaflBipcKoro Kpan. — T io- 
ji h h a JI. H. J1936). 0 jiecHon pacTHTejiBHocTH AHaflBipcKoro Kpan n ee B3anM00TH0- 
meHHH c TyHflpon. Tp. Apkthh. hhct., 40. 

3oHajiBHHH HayuHo-nccjieflOBaTejiBCKHH IIojiyueHo 24 VII 1977. 

HHCTHTyT CeJIBCKOrO X03HHCTBa 
CeBepo-BocTOKa, 

HHCTHTyT OnojiorHuecKHx npoOjieM CeBepa 
flBHD; AH CCCP, 

MaraflaH. 


yffH 581.84 : 634.0.56 


T. A, YpaHosa 

K BOXIPOCY 0 BJIHHHHH KOCMHHECKHX ABJIEHHH 
HA nPHPOCT ftPEBECHHBI 

T. A. U R A N O V A. ON THE INFLUENCE OF COSMIC PHENOMENA ON THE TREE-RINGS 

GROWTH 

05cy}KfleHa CBH3B KOJiedaHHH paflnajiBHBix ^peBecHHx npnpocTOB A R c n;HKJiaMH coji- 
HeUHOH aKTHBHOCTH H COJIHeHHO-HJiaHeTHHM flHHaMHUeCKHM IJHKJIOM, a TaKJKe CO BCHHmKaMH 
CBepxHOBHx 3Be3,n;. nonasaHO npeo5jia,n;aHHe 3epKajiBHoro Tnna CBH3H npnpocTa c coji- 
HeuHo-njiaHeTHHM i^hkjiom Ha MaTepnajie OojiBmoro uncjia MHoroBeKOBHX ph,o;ob toahhhhx 
npnpocTOB. Bhhbjiohh bokoboh (80--90 jieT) h CBepXBeKOBBie (200 h oojiee 1000 JieT) 
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HHKJIh H3MeHeHHH npiipocTa. 06Hapy>KeHo HBJieHne $a30BHx pacxojKffeHHM ero c cojraenHO- 
njiaHeTHHM h;hkjiom, no^Bep^eHHHx toh >Ke bgkoboh ijhkjihhhocth. IIoKa 3 aHO, hto H3Me- 
aeHHH npnpocTa 6ojiee TecHO cjiepyiOT 3a H3MeHeHHHMH flHHaMiraecKoro cojmeHHo-miaHeT- 
Horo K03$$HD;HeHTa K , Hencejin 3a nncjiaMH Bojn>$a. Ha ocHOBaHHH 3 Toro $aKTa h yneTa 
KOJie6aTejiLHoro c^BHra <£a3, a TaK>Ke bo3mo;khocth TeopeTHnecKoro npe^BH^nc jiqhhh K 
ocymecTBJieHa nonHTKa fljiHTejiBHoro nporacm npnpocTa ^peBecHHH c to^hoctlio nopn^Ka 
10%. Ha o6nmpHOM CTaTHCTHnecKOM MaTepnajie noKa3aHo, hto bchhibkh 8 CBepxHOBHX 
3Be3A, npoH3omeAnme 3a nocjieflHHe flBa tB ienne jigthh, He OKa3BiBaiOT bjihhhhh Ha flpeBec- 
hhh npnpocT. IIoKa3aHBi hctohhhkh onra6oHHoro npoTHBonojicmmoro BtiBOjia, nojiyneH- 
Horo JIoBejinycoM (1974). 

Bonpoc 06 OTpnn;aTejibHOM bjihhhhh Ha paflnajiBHBiH npHpocT ,n;peBe- 
chhh A R jKecTKoro H3JiyneHHH CBepxHOBHX 3Be3,n; SN, t. e. H3 Jiy hchhh , 
6ucTpo Aocraraiomero cojihchhoh CHCTeMH, 6hji paccMOTpeH H. B. JIoBejray- 
com (1974). 9to HCCJie^oBaHne BBi3Bajio pnfl BonpocoB Kan b cbh3h c h3mchhb- 
ihhmhch k HacTonmeMy BpeMeHH npe^CTaBJieHHHMH 06 3HepreTHKe BCHBimeK 
(coBpeMeHHBie TeopeTHnecKHe npeflCTaBJieHHH o hhx He flaiOT ocHOBaHHH Ha,n;e- 
HTBCH, HTO H3JiyHeHHe OKOJIO 10 51 " 52 3pr 3aMeTHO CKaH^eTCH Ha 3eMHBEX npo- 
ijeccax), Tan h b cbh3h c HcnoJiB30BaHHOH MeTO^HKOH, b tom nncjie c npnMe- 
HeHHBiMH MeTO,n;aMH CTaTHCTHHecKofi o6pa6oTKH MaTepnajia. Ilpe^e Bcero 
B03HHKaeT Bonpoc, KaK MOJKHO BeCTH HOHCKH BJIHHHHH BCHBIHieK CBepXHOBBIX 
Ha npnpocT flpeBecHHH, He yHHTBiBan npe,n;BapHTejiBHO o6meH3BecTHoro bjihh¬ 
hhh COJIHeHHOH aKTHBHOCTH, KOTOpoe 3aBe,n;OMO SoJIBine HCKOMOrO 3$$eKTa. 
KpoMe Toro, npnMeHeHHe MeTO,n;a Hajion^eHHBix anox (aHaJiormmoro MeTo,n;aM, 
HpHMeHHeMBIM flJIH HCCJieflOBaHHH HepHOflHHHOCTH 6jieCKa 3Be3,n;) npaBOMepHO 
jihihb Toiyja, Koiyja H3yHaeMoe HBJieHne 3aBe,n;oMo HOKa3BiBaeT xoth 6bi ijhkjihh- 
HOCTB, eCJIH He nepHO^HHHOCTB, B TeneHHe KaKHX-TO HHTepBaJIOB BpeMeHH. 

A 3to b cjiynae hckomoto bjihhhhh SN He ^0Ka3aH0. HmKe noKa 3 aHo, 

K KHKHM BBIBO^aM OTHOCHTeJIBHO BJIHHHHH BCHBinieK SN Ha A R HpHBO^HT 
6ojiee CTporan CTaTHCTHHecKan o6pa6oTKa MaTepnajia, nojiyneHHoro JIoBe- 
jinycoM (1974). 

B nepByio onepe^B cjie,n;yeT ynecTB BJiHHHne cojmenHoro ijHKJia. Bjiaro- 
AapH BecBMa HjeHHOMy MaTepnany JIoBejinyca (1974) — npocjienmH pn^ ,o;jih- 

TeJIBHOCTBIO nopHftKa BOCBMH BeKOB, flaHBI HeHOCpeftCTBeHHBie H3MepeHHH 
npnpocTOB, He HCKaJKeHHBie ocpe^HeHneM no pn,n;y ^epeBBeB hjih HaMepeH- 
hbim HCKJiioHeHHeM BeKOBHX a$$eKTOB, hto nacTO jjejiaeTCH, — yzjajiocB 
npojiHTB CBeT Ha HeKOTopBie ocoSeHHocTH cbh3h cojiHeHHoro n;HKJia c A R. 
Xoth caM $aKT 3toh cbh3h xopomo H3BecTeH, ee fleTajra, MexaHH3M h 
MHorne ocoSeHHOCTH H3yneHBi hjioxo. Tan, b jiHTepaType HeT ,o;a;Ke hchocth 
HO Bonpocy 0 TOM, COOTBeTCTByiOT JIH MaKCHMyMBI HHCeJI BoJIB(|)a (Max W) 
MHHHMyMaM hjih MaKCHMyMaM npnpocTa Ai?. Mo;kho, HanpnMep, cpaBHHTB 
pe3yjiBTaTBi B. T. HecTepoBa, T. I\ EnTBHHCKaca (1974), B. T. Kojinmyna 
(1967) c pe3yjiBTaTaMH C. H. KocraHa (1968) h H. B. JIoBejinyca (1972). 

R jih paccMOTpeHHH 3Toro h ^pyrnx BonpocoB, KpoMe MaTepnajia, nojiy- 
HeHHoro JIoBejinycoM (1974), HcnojiB30BaHBi ^aHHBie ^pyrnx pa6oT (Schul- 
man, 1956; Kojinmyn, 1967; Kocthh, 1968; Ka6en;, 1972; JIoBejiHyc, 1972; 
IHhhtob, 1972; Kojihhh, HepHnx, 1977), co,n;ep;Kain;He «^h6o H3MepeHHH 
OT,n;ejiBHBix ^epeBBeB-^oJiroH^HTeJieH, jih6o hx ocpe^HeHHe ^jih pn^a Mo,n;e- 
jien H3 o^hoh MecTHocTH. B ochobhom BHBOftBi noJiyHeHBi Ha MaTepnajie 

pa3JIHHHBIX XBOHHBIX HOpO^, HO OHH OKa3aJIHCB CHpaBe^JIHBBI TaKH^e H flJIH 

,n;y6a HepemnaToro (Ka6eu;, 1972). 

HtO KacaeTCH (HaHHBIX 0 COJIHeHHOH aKTHBHOCTH, TO HHCJia BoJIB(|)a W 

xopomo H3BecTHH jinmB nocjie 1750 r., xyn^e — ^jih nepno^a 1700—1750 rr., 
a rjih . 6oJiee paHHero BpeMeHH hmciotch jinmB momchtbi max h min cojihchhoh 

aKTHBHOCTH, peKOHCTpynpOBaHHBie Ha OCHOBaHHH OTpBIBOHHBIX JieTOnHCHBIX 
^aHHBix o Ha6jno,n;aBinHXCH HeBoopy^KeHHBiM rjia30M rpynnax cojihchhbix hh- 
TeH, O HOJIHpHBIX CHHHHHX, HMeiOH^HX ^OCTaTOHHO HeTKyiO CBH3B C COJIHeHHOH 
aKTHBHOCTBIO, H HeKOTOpBIX flpyTHX. MbI HCHOJIB30BaJIH H3BCCTHBIH pH,H 

IIIoBe (Schove, 1955) ^jih 3thx momchtob, npocTHpaiomHHCH ,n;o 648 r. ao h. a. 

B 1973 r. coTpy,n;HHi];eH rocy,n;apcTBeHHoro acTpoHOMnnecKoro HHCTHTyTa 
hm. II. K. IIlTepHSepra B. C. npoKyzjHHOH (1973) 6Buia ycTaHOBJieHa 3aBH- 

CHMOCTB Me^y HOKa3aTeJieM COJIHeHHOH aKTHBHOCTH H BBTBe^eHHBIM eio 
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Phc. 1 . 3 epKajiBHoe cooTBeTCTBne 
$opMH gByx y^acTKOB kphboh: 
npnpocTa A R Juniperus turkesta- 
nica, Kom. c kphbbimh H3MeHeHHH 
HH^eKca K n Hnceji Bojit^a W. 

IIo ocu adciiucc — ronu: a — 1670— 
1690, 6 — 1930—1960, no ocu opOunam 
(cjieea hjih pnc. 1, a h cnpaea fljia 
pnc. 1 , 6) oTjiomeHH 3HaqeHHH HH«eKca K , 
npnpocTOB A R (mm) h qnceji Bojittfra W. 
KpHBBie H3O0pa)KaiOT XO« H3MeHeHHH co 
BpeMeHeM HimeKCa K {momzasi npueasi), 
npnpocTa A R (oKupnasi) h nuceji Bojibtjja 
{nyunmupHasi ). Tonrtue npsiMue cnjioui- 
nue JIHHHH COe«HHHIOT MaKCHMyMBI KpH- 
BOft npnpocTa AR C COOTBeTCTByiOmHMH 
HM no $OpMe MHHHMyMaMH KpHBHX K 
h W (naHH b 3epKajibHOM oTodpame- 
hhh); wmpuxoeue jiuhuu bbiiiojihhiot Ty 
H<e pOJIb HJIH MHHHMyMOB KpHBOft AR H 
MaKCHMyMOB K H W. 


reOMeTpHKO-flHHaMHHeCKHM K03$$HIi;HeHT0M K , OTpa^aiOmHM COBOKynHOe 
BJIHHHHe Ha COJIHeHHyiO aKTHBHOCTL, BO-HepBBIX, TaK Ha3BIBaeMBIX HJiaHeTHBIX 
KOH$nrypau;HH (t. e. nojioH^eHHH, b kotopbix HanSojiee MaccnBHBie njiaHeTBi 
pacnojiaraiOTCH b o^hom HanpaBJieHHH ot Cojimja) h, bo-btopbix, ckopocth 
H 3MeHeHHH yraoBoro opSnTajiBHoro MOMenra Cojmija OTHOCHTejiBHo ijeHTpa 
Macc COJIHeHHOH CHCTeMBI. BeJIHHHHH K03$$HI];HeHTa K BBIHHCJIHIOTCH Ha 
ocHOBaHHH H3BecTHBix HeSecHO-MexaHHHecKnx napaMeTpoB npaKTnnecKH .zjjih 
J iio6oro MOMeHTa b npomnoM h 6y,n;ymeM h hphbo^htch aBTopoM ,o;jih nepno^a 
1600-1987 rr. 

BBHfly OTcyTCTBHH tohhbix jijaHHBix o HHCJiax BojiB^a ao XVIII b. h Toro 
$aKTa, hto ohh noflBep^KeHBi 6 ojibihhm $JiyKTyau;HHM, npeBRimaiomHM pa3- 
MepH cpe^Hero 3HaneHHH W, k Hccjie^oBaiiHHM 3aBHCHMOCTH npnpocTOB Ai? 
ot coJiHeHHO-HJiaHeTHoro ijHKJia 6 bijih npHBJieneHBi Taione K03$$Hij;HeHTBi K 
(ripoKy^HHa, 1973). B pe3yjiBTaTe yzjajiocB bbihchhtb pH,n; HHTepecHBix oco6eH- 

HOCTefi 3TOH 3aBHCHMOCTH. HeO^KHflaHHBIM H HHTepeCHBIM pe3yJIBTaTOM HBHJIOCB 
TO, HTO CBH3B Ai? C W OKa3aJiaCB CTaTHCTHHeCKH MeHee TeCHOH, HeM CBH3B 
A R c K. 9to xopomo HJiJHOCTpnpyeT pnc. 1, a , iyje ,n;aH o^hh H3 npnMepoB 
toto, nan TOHKne ,n;eTajiH noBe,a;eHHH kphboh A R ( t) b 11-jieraeM u;HKJie npan- 
THHeCKH HOBTOpHIOT H3MeHeHHH K03$$HI];HeHTa K CO BpeMeHeM. Ilpn 3TOM 
HaSjno^aeTCH 3epKajiBHan cbh3b, npn KOTopofi min A R cooTBeTCTByeT max K , 
h o6parao. H3MeHeHHH Hce W 6ojiee rpy6o cJie,n;yiOT 3a H3MeHeHHHMH A R. 
Tan, Ha pnc. 1, 6 bh^ho, hto b Hanajie 50-x ro,o;oB XX b. npnpocT apnn HMeji 

BTOpHHHBIH MaKCHMyM, npaKTHHeCKH TO^eCTBeHHBTH HO $OpMe H HO BpeMeHH 

MaKCHMyMy 3epKaJiBHOH kphboh K (t)\ KpHBan H^e nnceji BojiB^a He nona- 
3 HBaeT 3 toto $eHOMeHa. Tannx npnMepoB moh^ho npHBecTH mho^kcctbo ^jih 
apHH h ^pyrnx ,n;epeBBeB. KpoMe toto, bbihhcjihjihcb r — Koac^HijHeHTBi 
paHTOBOH KOppeJIHIi;HH MOMeHTOB 3KCTpeMyMOB KpHBBIX A R (t) H 3epKaJIBHBIX 
KpHBBix W (t) h K ( t ). n P H 3tom Bcer^a BHme, neM r AR iw. Tan, ^jih 

,n;y6a nepemnaToro (Ka6eu;, 1972), K03$$Hii;HeHT KoppejiHii;HH pa3HOHMeHHBix 
3KCTpeMyMOB kphbbix A R ( t ) h K ( t ) cocTaBJineT rARiK=0.42, a flJiH A R ( t ) 
c W (t) — r A /j/ty=0.30. ejIH ch6hpckoh h 3 MaHra3en (IIIhhtob, 1972) 
(cpe^HHH Mo,n;ejiB no 77 ^epeBBHM) cooTBeTCTBeHHO nojiyneHo 0.75 h 0.38. 
Bee 3to ySe^aeT b tom, hto cbh3b A R c K 5ojiee TecHaa, 
H e M C W. 3tO oSCTOHTeJIBCTBO JierKO o6T>HCHHeTCH TeM, HTO MeXaHH3MBI 
COJIHeHHOH aKTHBHOCTH COHeTaiOT B Ce6e I];eJIBIH pH,n; CJIOH^HBIX $H3HHeCKHX 

npou;eccoB, npoTeKaiomHX b He,n;pax CojiHii;a. J^jih 3thx npon;eccoB ,n;HHaMH- 
necKoe BJiHHHne HJiaHeTHOH CHCTeMBI HBJineTCH Jinm b «cnycKOBBiM MexaHH3- 
mom»; BJiHHHne H^e CoJiHii;a Ha 3eMHyio aTMoc^epy — He e^HHCTBeHHan npn- 
HHHa H3MeHeHHH, npoTeKaiomHX b Hen. B to me BpeMH HaMenaeTcn pH,n; nyTeft, 
HO KOTOpBIM HHCTO ^HHaMHHeCKHe OCoSeHHOCTH COJIHeHHO-HJiaHeTHOrO HjHKJia 
MoryT 0Ka3BiBaTB npnMoe (^HSHnecKoe B03,n;eHCTBHe Ha 3JieKTpoMarHHTHBie 
CBOHCTBa 3eMHOH aTMOC^epBi. Hcho bo bchkom cjiynae, hto BJiHHHne cojiHenHOH 
aKTHBHOCTH Ha 3 JieKTpOMarHHTHBie CBOHCTBa aTMOC^epH H OTCIO^a Ha ee Ii;Hp- 
KyJIHIIjHK) H KJIHMaTHHeCKHe yCJIOBHH — CJIHIHKOM «HeHOBOpOTJIHBBIH» H HO- 
TOMy He e^HHCTB eHHBIH MeXaHH3M ,a;JIH TOHKOTO OToSpan^eHHH HOBe^eHHH 
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PHC. 2. IIpOHBJieHHH BeKOBOrO IJHKJia P 2 
b H3MeHeHHHx aMnjiHTy,n; 11-jieTHnx d;hk- 
jiob npnpocTa, nnceji BojiB$a, HHgeKca K 
h b cflBHrax <$a3 kphboh npnpocTa othoch- 

TeJILHO KpHBBIX HHCeJI BoJIL$a H HH- 

SeKca K. 

IIo ocu a6cyucc — BpeMH (roHBi), no ocu opdu- 
uam — chbhth $a3 (roHBi), aMiuinTynti 11-jieT- 
hhx i^hkjiob HHCeji Bojibfta, HHaeKca K h npw- 

POCTOB (MM). 

l — BejiH^HHa CflBHra $a3 KpuBoii npnpocTa 
OTHOCHTejIbHO KpHBOil H3MeHeHHii HHCejI 

Bojibtjja (Afyp-); 2 — to me othochtcjibho KpnBoft 
HSMeHeHHH HH^eKca K ( Mg); 3 — aMimuTyaa 
11-JieTHHX IXMKJIOB HHCCJI BOJIbtfca (Ajy)’i 4 — 
aMiuiHTyna 11-jieTHnx ijhkjiob npnpocTa (A^/j); 
moHKu — OTnejibHbie 3HaqeiraH aMnjnrryn 1 1 -jict- 
Hero nnKJia npnpocTOB; 5 — aMnjraTyaa 11-jieT- 
HHX UHKJIOB HHHeKCa K (Ag). 
PaccTOHHHH Memny cocchhhmh BepmuHaMH Kpn- 
BBIX 1—5 COOTBeTCTByiOT flJIHHaM OTflejIbHLIX Be- 
KOBBIX IIHKJIOB P 2 B H3MCHCHHHX CflBUrOB (j)a3 
h aMnjnzTyjDU 


Phc. 3. CBepxBeKOBHe d;hkjibi P 3 h P 4 . 

Ho ocu a6cif,ucc — BpeMH (ronbi), no ocu opdu - 
nam — hjihhbi BeKOBbix ijhkjiob (ro«H) # 
moumi — OT«ejibHbie 3HaneHHH hhhh bckobbix 
miKJiOB P 2 , npuebie — ocpenHeHHbiii xon H3Me- 
HeHHH BeKOBBIX IpIKJIOB. 

1 — H3MeHeHne hjihh bckobbix iihkjiob npupo- 
ctob A R Juniperus turhestanica n Pinus mughus; 

2 — H3MeHeHHe HJIHH BeKOBbix KHKJIOB HH^eKCa 
K\ 3 — H3MeHeHHe HJIHH BeKOBbix KHKJIOB BejIH- 
hhhbi c^BHra $a3 Afjf h Atjy (cm. nojnracb 
K PHC. 2); 4 — H3MeHeHHe HJIHH BeKOBbix ijhkjiob 
HHceji Bojibtfca W (paccTOHHun Mem«y cocen- 
HHMH BepmHHaMH KpHBBIX 1 — 4 COOTBeTCTByiOT 
HJIHHaM OTJiejIbHBIX CBepXBeKOBBIX IIHKJIOB P, 
b BeKOBbix iiHKjiax chbhtob $a3 h aMnjiHTyn); 
5 — H3MeHeHHe CBepXBeKOBBIX IIHKJIOB P§ no 

BceM npHBeaeHHBiM BBirne noKa3aTejiHM. 


KpnBBix A R ( t ), Toiyja Kan npnMoe BJiHHHne flHHaMHKH cojmenHo-njiaHeTHOH ch- 
CTeMBiHepe 3 3 JieKTpoMarHHTHBie areHTBi Sojiee «oflepaTHBHO» bjihhct Ha npnpocT. 

Bbh^y H 3 JioH«eHHoro npn H 3 yHeHHH cbh 3 h ,o;peBecHBix npnpocTOB c coji- 
HeHHO-njiaHeTHBiM ijhkjiom mbi ncnojiB 30 BajiH napaJiJiejiBHo bgjihhhhbi W h K. 

ConocTaBJieHne n;ejioro pn^a a^htgjibhbix ph^ob H 3 MeHeHHH A R c H 3 Me- 
HeHHHMH W H K ftaJIO B 03 M 0 ^KH 0 CTB 3 aKJIIOHHTB, HTO CBH 3 B HX fteHCTBHTeJIBHO 

HBJineTCH 3 epKaJiBHOH. Rjih. apnn (JIoBejinyc, 1974 ), Tpex coceH (Kojinmyn, 
1967 ), MaHra 3 eHCKofi ejin h cpe^Hefi Mo^ejin H 3 77 ejiefi (IHhhtob, 1972 ), 
a TaK^Ke Ay 6 a nepennaToro (Ka 6 eu;, 1972 ) MaKCHMyMBi A R coBna^aiOT c mh- 
HHMyMaMH W h K b 2—4 pa 3 a name, neM max c max hjih min c min. 

BecBMa Ban^HO, hto npn 3 tom 3 epKaJiBHan cbh3b A R ( t) c W (t) h K ( t) 
ycjionraeHa TeM, hto max A R ncnBiTBiBaiOT nepnop^ecKie 
cpnrn $ a 3 bi A^ oraocHTejiBHo MOMeHTOB cooTBeTCTByiomHX min W h K, 
t. e. nepBBie to npe^BapaiOT, to onepen^aiOT nocjie^Hne; aHajiornnHBie KOJie- 
6 aHHH CHHxpoHHo c 3 thmh coBepmaiOT h min A R no OTHomeHHio k Max W h K. 
Ilpn 3TOM $0pMa KpHBBIX A R (i t) OCTaeTCH nOAoSHOH 3epKaJIBHBIM KpHBBIM 
K (t) h W ( t ). IIpHMepoM 3TOMy uomeT cjiy?KHTB pnc. 1, 6. CflBHrn $a3 A t 
He SecnopnftOHHBi, a mghhiotch n;HKJiHHecKH, co cpe^HHM nepno^OM 
P 2 ~ 80—90 JieT, cxo^hhm c bgkobbim nepno^oM cojiHenHofi aKTHBHocTH. 
TaK KaK aMHJiHTy^a c^BHroB A t flocTHraeT hohth hojiobhhbi ochobhoto 
11-jieTHero n;HKJia, to BpeMeHaMH 3epKajiBHan cbh3b Ka^KeTcn H3MeHeHHOH 
Ha npnMyio, KaK 3 to npoH3omjio, HanpnMep, b npomjiOM cmaeTHH c npHpocTOM 
ropHofi cochbi (KojramyK, 1967). OTCio^a pa3HopenHBBie bbibo^h ho 3 TOMy 
Bonpocy. OcoSeHHO onacHO ,n;ejiaTB 3aKJHoneHHH o 3epKaJiBHOH hjih npnMOH 
cbh3h H3MeHeHHH A R c W h K TaM, r,n;e pn^Bi A R He npeBHmaiOT ^Byx-Tpex 
CTOJieTHH, TaK KaK 3TOTO He^OCTaTOHHO AJIH BBIHBJieHHH BeKOBBIX H CBepX¬ 
BeKOBBIX KOJieSaHHH. B npnHii;Hne He HCKJHoneHO, hto b kbkhx-to ycjiobhhx 
npOH3paCTaHHH MOJKeT BCTpeTHTBCH H HpHMaH CBH3B A R C W H K , OftHaKO 
noKa paccMOTpeHHBie ckojibko-hhCy^b /i;jiHTejiBHBie pn^H A R He HOKa3aJin ee* 
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Ha pnc. 2 HJiJnocTpnpyeTCH BeKOBan ijhkjihhhoctb c^BnroB mom6htob 
aKCTpeMyMOB npnpocTa apnn A R othochtojibho nnceji Bojit$a h ko3$$h- 
ipieHTa K, t. e. Atw h A tR., 

CnHXpOHHO C BeKOBOH nepnOAHHHOCTLIO BeJIHHHHH yKJIOHeHHH $a3H A tw 
h A t K nponcxo^HT TaK>Ke BeKOBBie H3MeHeHHH aMHJiHTyo; npnpocTa Aar, t. e. 
3HaHeHHH npnpocTa b shoxh MaKCHMyMOB 11-jieTHero ipiKJia, a TaiOKe aMn~ 
jiHTy# nnceji Bojit^a Aw h K03$$Hn;HeHTa K(Ar). 9th KOJieSaHHH amurnTy# 
fljifl apnn conocTaBjieHH c KOJieSaHHHMH c^BHra $a3 A tw h A tz Ha pnc. 2. 
Bee KpHBtie HMeiOT cpe^HHH nepno^ BenoBoro ijHKJia P 2 —80—90 JieT, hto 

CJiyJKHT KOCBeHHHM HOflTBep^KfleHHeM peaJIBHOCTH oSHapy^eHHOrO HBJieHHH 
yKJIOHeHHH MOMeHTOB BKCTpeMyMOB npnpOCTa OT 3KCTpeMyMOB W H K. 

B cbok) onepe^b ftjinrejiBHOCTB OT^ejibHux BeKOBux ijhkjiob P 2 KOJieS- 
jieTCH c nepno^oM 6ojiee BHConoro nopn^Ka P 3 okojio 200 JieT, Tann^e chhxpohho 
^jih A ar , Aw, Ar, &t w , A tR (pnc. 3). HaMenaeTcn hP 4 > 1000 JieT (pnc. 3). 

Cxo^HHe 3HaneHHH bckobbix h CBepxBeKOBBix nepnoflOB mbi nojiyrajin npn 
pa3JioHceHHH ph,o;ob A R ( t), K (t), W ( t) mcto^om rapMommecKoro aHaJiH3a. 

3HaHeHHH P 2 , P 3 , P 4 6jih3Kh k TeM, KOTopBie oSHapyH^eHBi pn^oM aBTopoB 
flJIH COJIHeHHOH aKTHBHOCTH H pa3JIHHHHX HpHpOflHHX 3eMHHX HpOIIjeCCOB 

(SfireHCOH, 1963). 

B BeKOBOM H CBepXBeKOBOM njHKJiaX BHOBB npOHBJIHeTCH CBOHCTBO 3ep- 
KaJiBHocTH (pnc. 2), a Tannce 6ojiee TecHan cbh3b noBe,a;eHHH A R (hjih Aar) 
c H 3 MeHeHHHMH K, He;Kejm c W. Tan, ajih AySa h apnn K03$$HD|HeHTBi Kop- 
pejiflu;HH jjjihh OTAejiBHHX ijhkjiob P 2 npnpocTa h K npnMepHO B^Boe Bbime, 
neM rjik KoppeJiJian;HH ajihh h;hkjiob npnpocTa h W . 

EoJiBinan TecHOTa cbh3h A R c K, HensejiH c W, 3acTaBHJia nonBiTaTBcn 
HCHOJIB30BaTB 3TO oScTOHTeJIBCTBO flJIH HporH03HpOBaHHH HpHpOCTa flpeBe- 
CHHBI. 1 OneBHflHO, TaKHe nporH03H HMeiOT CMHCJI B X03HHCTBeHHOM OTHOHieHHH 
He ^jih kopotkhx OTpe3KOB BpeMeHH, r,n;e HaBepHHKa cKancyTCH BceB03MOH?HBie 
cjiynaHHBie 3$$eKTBi, a b MacmraSax BenoBoro ijHKJia, kotopbih coH3MepnM 
CO BpeMeHeM C03peBaHHH flpeBeCHHH flJIH X03HHCTBeHHOrO HCHOJIB30BaHHH. 
TaKHM o6pa30M, HMeeT cmbicji nporH03HpoBaTB cpe^Hne 3HaneHHH npnpocTa 
b 11-jieraeM ijHKJie, jih6o, hto yzjoSHee, MaKCHMajiBHBie ero 3HaneHHH Aar , 
cooTBeTCTByiomHe ro,o;aM MHHHMyMOB cojmenHO-njiaHeTHoro ijHKJia. 3epKaJiB- 
Hoe nofloSne $opMH kphbbix no3BOJineT HCKaTB (JyHKijHOHaJiBHoe BBipa?KeHHe 
cymecTByiomeH Men^y hhmh CTaTHCTnnecKOH 3aBHCHM0CTH. J^jih 3Toro cjie- 
^yeT ctpohtb KoppejiorpaMMy 3HaneHHH Aar h Ar h bbihhcjihtb cooTBeTCTByio- 
m;ee efi ypaBHeHne perpeccnn Aar Ha Ar. OflHaKO, KaK HOKa3BiBaeT npaKTHKa, 
npn BH3yajiBHO xopomo 3aMeTHOM ho^oShh $opM kphbbix Aar (t) h Ar (£) 
KOppeJIHI];HH HX op^HHaT, ©THeCeHHBLX K o6mHM a6cii;HCCaM, OKa3BIBaeTCH 
HeBBICOKOH H CTaTHCTHHeCKH He3HaHHMOH. TaK, ftJIH Cpe^HeH KpHBOH HpH- 

pocTa no 77 chShpckhm ejiHM (IIIhhtob, 1972) ftjm momchtob t nepe3 KangjBie 
10 JieT noJiyneH He3HanHMBiH K03$$Hn;HeHT KoppejiHn;HH r=0.01 c kphboh 
Ar (t), a ajih MOMeHTOB aKCTpeMyMOB npnpocTa KoppejiHn;HH Aar {t B ) 
c Ar (fy cocTaBJineT r=0.40 h TaKJKe He3HanHMa. 9to nponcxo^HT b cnjiy 
onHcaHHoro BBime B3aHMHoro KOJieSaTejiBHoro CMemeHHH $a3 kphbbix 
Aar ( t) h Ar ( t ). 9tot npon;ecc He HapymaeT ho^oShh $opM kphbbix, ho «pa 3 - 
MBIBaeT» KOppeJIHTHBHyiO CBH3B OT^eJIBHHX Op^HHaT. 

Bojiee TOHHoe OToSpaH^eHHe no,n;o6HH $opM kphbbix Aar (t) h Ar (t) ^aeT 
KOppeJIHTHBHaa 3aBHCHMOCTB Op^HHaT BKCTpeMyMOB A\r (t ar ) c Op^HHaTaMH 
COOTBeTCTByiOmHX HM HO $OpMe 3KCTpeMyMOB KPHBOH A\ (<z), HMeiOID^HX 
cabht no BpeMeHH oraocHTejiBHO nepBux A t=tR — tAR. BejiHHHHBi A t no,n;- 
Bepn^eHH njHKJiHnecKHM KOJieSaHHHM bo BpeMeHH, KaK 6 hjio noKa3aHo BBime. 
3aBHCHMOCTB A\r OT Ar ^JIH MaHTa3eHCKHX ejiefi, HOJiyneHHaH 3THM hobbim 
choco6om (,o;jih toto n^e 0Tpe3Ka BpeMeHH, hto h BHme), HMeeT 3HanHMBiH 
K03$$Hii;HeHT KoppejinniHH r= 0.734 h efi cooTBeTCTByeT 6ojiee KpyTan jihhhh 
perpeccnn. 9Ta nocjie^HHH Mon^eT 6 bitb HcnojiB30BaHa ^jih nporH03a aMHJin- 
Tyfl npnpocTa Aar cJie^yiomHM o6pa30M. Ko3$$Hn;HeHTBi ypaBHeHHH jihhhh 

1 B 3toh CBH3H OTMeTHM, hto B. T. HecTepoB (1971) Hameji, hto nporH 03 npoBaHHe 
3acyx Jiynme ocymecTBJiHeTCH He no nncjiaM Bojit^a, a no BejimraHe npnjiHBOo6pa3yiomHx 
chji. IIocjieAHHe bxoaht b cocTaB K03$$Hn;HeHTa K. 
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pjic. 4. IIporH03HpoBaHHe npn- 
pocTa Juniperus turkestanica Ha 
ocHOBe HH^eKca K. 

tjo ocu a6cifucc — BpeMH (ronbi), no ocu 
v pduHam — aMnjiHTy«H Ag 11 -jieTHHX 
jjjiKJIOb HH«eKca K (i zjieea ) n aMnjiHTyAH 
ppHpocTOB A^r (mm) ( cnpaea ). Cjieea 
0 t BepTHKajiBHoft nepTbi — yqacTKH Kpn- 
BblX, HClI 0 JIB 30 BaHHI>ie AJIH nOCTpoeHHfl 
(JopMyji nporH03npoBaHHH. 

1 — BH^HCJiaeMbift xoa aMnjiHTyHH Ax\ 
2 , — HaGjnoaaeMBitt xofl aMiuinTyAbi A^r 
npHpocTa Juniperus turkestanica; 3 — 
aMiiJiHTyHbi npapocTa, nporHOsnpoBaH- 
pbie c yneTOM KOJieSaHHH tjjasbi A tg; 4 — 
to ?Ke 6e3 yqeTa Atjj-. 



perpeccHH Bnna A^ R =a-\-bAK bbihhcjihiotch no cnoco6y HaHMeHLmnx KBan- 
paTOB Ha OCHOBaHHH COHOCTaBJieHHH 3KCTpeMaJILHHX 3HaHeHHH A\r ( t A R) 
c COOTBeTCTByK)nj;HMH Ak {ts)- MOMeHTOB tKi BXO^HH^HX B o6jiaCTB 

nporH03a (TenepB y^e jiio6hx, a He tojibko BKCTpeMajiBHBix), 6epyTCH H3- 
BecTHtie 3HaneHHH Ak (£x) hchhmhbhhhcjihiotch^Iar 5 '. O^Hano 3HaHeHHH^4AF* 
KpHBan ^4ar ( t) 6y.neT nocraraTB y^e He b 3anaHHBie MOMeHra fa, a b momchtbi 
fan=tK—&t. ^jih onpe^ejieHHH A t Heo6xo^HMO hoctpohtb rpa$HK A t ( tx ) 
.Hjih Toro me 0Tpe3Ka BpeMeHH, hto h perpeccHOHHaa $opMyjia, a 3aTeM 
9KCTpanojmpoBaTB ero Ha HHTepBaji BpeMeHH nporH03a. ftpn 3tom cnenyeT 
yHHTHBaTL Cpe^HIOIO npOAOJIH^HTeJIbHOCTL H aMHJIHTy^y IJHKJIOB HOCTpoeHHOH 
KpHBOH A£ (£*), cnen;H$HHecKHe ^jih Kan^nofi npoBecHofi nopo^u h Ka^on 
MeCTHOCTH. 

IIpHMeHHH onncaHHyio MeTonnKy nporH03a, ynanocB hobbichtb tohhoctb 
nporH03a npnpocTOB ^peBecnHu, no cpaBHeHHio c TeM Kan bto ^ejianocb 
HaMH paHee (YpaHOBa, 1976a), no KoppejiHTHBHofi 3aBHCHM0CTH o^HOMOMeHT- 
hhx 3HaneHHH A^r m A k (pnc. 4). J^jih on;eHKH tohhocth nporH03a perpec- 
CHOHHaa $opMyjia BBiHHCJiHJiacB no nacTH HHTepBajia Ha6jnoneHHfi, a nporH03 
ctpohjich h^h nocjienyioin;ero HHTepBajia BpeMeHH, TaiOKe oxBaneHHoro Ha- 
6jiio^eHHflMH. Tohhoctb nporH03a 8 BBPracjiHJiacB nan OTHomeHne cpe^Hero 
Mo^yjin yKJioHeHHH npe^BBiHHCJieHHBix 3HaneHHH ot Ha6jiio^aeMHX 
8= \AIr — ^4aF | k cpe^HeMy 3HaneHHK) Ha6jnonaeMBix A ar na OTpesne 
nporH03HpoBaHHH. J^jih apnn nepBBiM cnoco6oM 6BiJia nocrarHyTa (YpaHOBa, 
1976a) naT XX b. tohhoctb nporao3a 8=22%, a hobbim choco- 

6om — 12% (BBiHHCJieHHBie h Ha6jiioAaeMaH KpnBBie conocTaBJieHLi Ha pnc. 4); 
HJih n y6a nepenraaToro (Ka6en;, 1972) tohhoctb B03pocjia c 27 ho 10.5%, 
a cpenHeft Mo^eJiH ch6hpckoh ejin (IIIhhtob, 1972) — c 10 ho 8%. 3a- 

MeTHM, HTO nporH03, HpHH3BeH0HHBIH TeM me HOBBIM CHOCo6oM, HO C HCHOJIB- 
30BaHneM Aw BMecTO Ak, OKa3ajica MeHee tohhbim, nan h cjienoBajio onranaTB: 
HJin chShpckoh ejin 8^=11%. Hobbim choco6om 6bijih nojiyneHBi TaKJKe npo- 
TH03BI h«^ib cpenHefi mohojih 03 100 xbohhbix ho JIoBejinycy (1972) (8 = 7—8%), 
HJin cochh 339 no Kojinmyny (1967) (8 = 15%), a TaiOKe hjih 1500-JieTHen 
cochh Pinus flexilis H3 pa6oTH IIIyjiBMaHa (8=6%) (Schulman, 1956). 

H3BecTHHe HaM ho 1987 r. 3HaneHHH ^4x ho3bojihjih cnejiaTB nporH03 
h H«a^ 6ynymero HOCHTHJieTHH. Tan, h-^h cpenHefi Monejin XBofiHBix H3 pa3HHX 
o6jiacTefi GGGP (IIIhhtob, 1972) cnenyeT o>KHHaTB yBejinneHHH aMHJiHTynH 
HHHOKca npnpocTa k 1980 r. co 105 ho 110, a nocjie 1982 r. OHa HOJiJKHa chh- 
3HTBCH HO 1 100. 

IIpeHBBiHHCJiHH ^4 ar — 3HaneHHH MaKCHMaJiBHoro npnpocTa B 11-JieraeM 
Hhkho, mo^kho nepefim ot hhx k cpeHHeMy 3HaneHHio npnpocTa, Tan Kan 
HJiH Kan^Horo n e P eB a cymecTByeT BnojiHe neTKan KoppejiHTHBHan 3aBHCH- 
MOCTB AiZ max H Ai? min , HJIH OrH6aiOin;HX MaKCHMaJIBHBIX H MHHHMaJIBHBIX npn- 
pOCTOB B 11-JieTHeM HHKJie. 

IIoHpo6Hoe H3yqeHne oco6eHHocTefi cbh3h npHpocTOB A R c cojraenHo- 
HJiaHeTHBIM HHKJIOM, B HaCTHOCTH HOHTBep^KHOHHe HX 3epKaJIBHOfi 3aBHCHMOCTH 
h ycTaHOBJieHHe Hepapxnn hx hhkjihhhocth, ho3bojihjio c 66jibihhmh ocho- 
BaHHHMH BepHyTBCH K CyH^HOHHIO O BJIHHHHH Ha HpHpOCTBI BCHBIHieK CBepX- 
HOBBIX. IIoMHMO MaTepHaJIOB JIOBeJIHyca, HCHOJIB30BaHBI HaHHBie HeKOTOpBIX 


1637 



a 6 



Pnc. 5. MoneHTH BcnBimeK CBepxHOBHX Tnxo Bpare (1572 r.) h KenJiepa (1604 r.) b coot- 
BeTCTBHH c <$a3aMH KpHBOH npnpocTa Juniperus turkestanica (cruiouman jiuhusi) h coot- 
BeTCTByiomHX en kphblix nnceji Bojit^a (uimpuxu) h HH^eKca K (nyunmup). 

IIo ocu adcipicc — BpeMH (ro«w), no ocu opdunam — npupocTH (mm), nucjia Bojibtfra ( c/ieea ) h minenc K 
( cnpaea ); cmpejinaMu OTMeneHbi momchth BcnwmeK. 


H3 u;HTHpoBaHHBix BBiirie pa6oT, a TaiOKe paSoTBi IIIyjiBMaHa (Schulman, 
1956) h KoOTHHa h HepHBix (1977). 

B OTHomeHHH ynoMHHyTOH b Hanajie CTaTBH paSoTBi mojkh© cKa3aTB cjie~ 
flyiomee. IIpoBefleHHoe HaMH npnMoe conocTaBJieime kphbbix Ai? (t) apnn 
b anoxn nocjie Tpex BcnBimeK, oScyjK^aeMBix JIoBejinycoM (1974), noKa3ajio^. 
hto ohh na^aiOT Ha pa3JiHHHBie $a3Bi 11-jieTHero n,HKJia H3MeHeHHH ee npn- 
pOCTa, KOTOpBIH HaXO^HTCH B HBHOM COOTBeTCTBHH C COJIHeHHO-HJiaHeTHBIM 

ijhkjiom. Ha pnc. 5, a bh^ho, hto BcnBinraa SN 1572 r. npHxoflHTcn Ha cepe- 
AHHy BocxoflHmeH bgtbh kphboh A R ( t ), 3aTeM tojih^hhbi KOJien; B03pacTai0T 
em;e 4 ro,n;a, a nocjie^yiomee na,n;eHHe h hobbih nofl'BeM A R oSycJioBjieHBi h© 
bchbihikoh SN, a xo^om W (t) (3epKajiBHan cbh 3 b). BcnBimKa SN 1604 r. 
npnxoflHTCH Ha MHHHMyM A R (t), oSycjioBJieHHBiH HajiHHneM MaKCHMyMa K r 
3aTeM cjie,n;yeT nofl'BeM npnpocTa, a He ero cna,a;; Bee H3MeHeHHH A R 3a no- 
cjieflyiomHe 40 JieT npoTenaioT b COOTBeTCTBHH c H3MeHemmMH K (pnc. 5, 6) r 
a TaKJKe W. Cjie^yeT CKa3aTB, hto paccMOTpeHne JIoBejinycoM (1974) 
BCHBimKH SN, HOCJiyjKHBineH npHHHHOH o6pa30BaHHH paflHOHCTOHHHKa Kac- 
cnoneH A h OTHeceHHon aBTopoM k 1700 r., ocHOBaHo Ha He,n;opa3yMeHHH r 
Tan Kan BcnBimKa 3Ta HHKeM ,n;ocTOBepHo He Ha6jno,n;ajiacB, ,n;aTa ee SBiJia 
onpe,a;ejieHa opneHTHpoBonHo no coBpeMeHHOH cnopocTH pacnmpeHHH ra3o- 
boh o 6 ojiohkh, c HeyBepeHHocTBio nopnflKa 100 JieT, a no HOBeninHM jjaHHBiM 
cocTaBJineT 1667+8 (IIckobckhh, 1974). IIoaTOMy SN Kaccnonen A He npn- 
ro,n;Ha ajih paccMOTpeHnn a^eKTOB, npoTeKaiomHx b TeneHne 10—15 JieT 
nocjie BcnBimKH. 


BBH,n;y pa3JiHHHH $a3 cojiHenHoro ijHKJia, Ha KOTopBie na,n;aiOT bchbiihkh 
T pex SN, MeTOflHKa «Hajio;KeHHBix 3nox», t. e. ocpe^HeHnn OTpe3KOB kph¬ 
boh A R ( t) (b npoijeHTax k npnpocTy HaKaHyHe bchbiihkh), b KopHe HeBepHa r 



h6o MO^KeT npHMeHHTBCH JIHIHB flJIH HBJieHHH, 
Haxo^nmHxcH b o^hoh $a3e. TeM He MeHee, no- 
BTOpHB BBIHHCJieHHH JIOBeJIHyca (h floSaBHB BBI- 
HHCJieHne cpe^HHx KBaflpaTHnecKHx oihh6ok 
a ^jih cpe^HHX ToneK ero kphboh), ;mbi y6e^H- 
JIHCB, HTO pa3JIHHHH 3THX * TOHeK, COrJiaCHO 
KpHTepnio CTBio^eHTa, HecymecTBeHHBi. Phc. 6, 
r,n;e BocnpoH3Be,n;eHa cpe^Hnn KpnBan H3 paSoTBi 


Phc. 6. OcpefluemiaH KpHBan npnpocTa Juniperus tur¬ 
kestanica anox nocjie BcnHmeK CBepxHOBtix no JIoBe- 
jinycy (1974 r.) c .njoOaBJieHHeM bhhhcjighhhx ToneK 
9 toh kphboh cpep;HHX KBap;paTHnecKHX oihh6ok ( oepmu- 
najibnue ompe3nu). 

no ocu a6c%ucc — hhcjio jict, npoTeKmnx c momchtob BcntimeK. 
CBepxHOBBix; no ocu opdunam — npnpocT (%) k cpeHHett BejiH^HHe* 
npnpocTa 3a 5 JieT no cooTBeTCTByiomeii BcnwmKii. 


1638 



jIoBejrayca (1974) h HaHeceHH OTpe3KH, paBHue omnSKaM a, HJiJnocTpnpyeT 
3 TO oSCTOHTeJILCTBO. OmH 6 KH TaK BeJIHKH B CHJiy Toro, HTO OCpe^HHeMLie 
oTpe3KH kphboh npe^cTaBJiHioT co6oh pa3Hopo,n;HBiH MaTepnaji, He HMeiomnn 
o 6 m;eH TeHAeHijHH; pe3KHH noA'BeM cpeAHefi kphboh b KOHije 30-jieraero ne- 
pHOAa nocjie BCHBimeK o 6 n 3 aH jihihb cnjiBHOMy pocTy A R ( t ) Ha oahom h3 
ocpe^HneMBix OTpe3KOB, a HMeHHo b 1720-e to^bi. 9tot poct o 6 ycjiOBJieH 
BeKOBBIM H3MeHeHHeM W H K, a CaM 3 TOT BpeMeHHOH HHTepBajI, KaK 6bijio 
^Ka3aHO BBime, BKJiioueH b paccMOTpeHne Bonpoca HenpaBOMepHo. 

Bo3MOH«Hoe BJiHHHne BcnBinieK SN Ha npnpocT ApeBecHHBi c yneTOM 
KOJieSaHHH no 11-jieTHeMy ijHKJiy 6 bijio oScy^eHo HaMH (YpaHOBa, 19766) 
no 6ojiee oSninpHOMy MaTepnajiy (Schulman, 1956; Kojinmyn, 1967; JIoBe- 
jinyc, 1972, 1974; IHhhtob, 1972) nan a-kh ynoMHHyTBix Tpex CBepxHOBBix, 
Tan h fljiH 6ojiee paHHHX BcnBinieK 902, 1054 h 1181 rr. Bbijio noKa3aHo, 
HTO BCHBIHIKH 3THX BieCTH SN HpHXOflHTCH Ha CaMBie pa3JIHHHBie $a3BI 11- 
jieTHero ijHKJia npnpocTa. 

OflHaKo, paccMaTpHBan Bonpoc o ^jihtgjibhom bjihhhhh BcnBinieK SN Ha 
npnpocT Ai?, Heo6xoAHMO yuHTHBaTB He tojibko H 3MeHeHHH npnpocTa, 06- 
pa3yioni;He 11-jieTHHH ijhkji, ho h BeKOBBie ahkjibi, hhahbHA ya jiBH an Ji;jih- 
TeJIBHOCTB KOTOpBIX KOJie6jieTCH OT 40 AO 120 JieT. Ilpn 3TOM y OAHHX 
peBBeB aMnjiHTyAa KOJie6aHHH b bckobom ijHKJie MonseT 6 bitb 6ojiBme, ueM 
aMnjiHTyAa 11-JieTHero, y Apyrnx— Hao6opoT. HtoSbi paccMOTpeTB BeKOBBie 
H3MeHeHHH AiZ, Heo6xoAHMO pacnojiaraTB AJiHrejiBHBiMH oahopoahbimh pH^aMH 
H3MepeHHH A R, o xb aTBiBaioni;HMH KansABiH He MeHee AByx BCHBimeK SN. 
TaKOH MaTepnaji AaiOT jih 6 o oTAejiBHBie AepeBBH-AOJiroHraTejiH, noAo6HBie 
apue, H3yueHHOH JIoBejinycoM (1974), hjih aMepmcaHCKon octhctoh cocHe, 
jih 6 o TH^aTejiBHo cocTBiKOBaHHBie phabi o6pa3ii;oB H3 OAHoro h Toro me MecTa 
npoH3pacTaHHH. To h APyroe mbi Hanura b pa6oTe IIIyjiBMaHa (Schulman, 
1956), coAep^KanjeH H3MepeHHH KOJien; ;khboh h apxeojiorHuecKOH ApoBecnHBi, 
h b HeAaBHO ony6jiHKOBaHHOH pa6oTe KoJiunHa h HepHBix (1977), npoBOAHB- 
mnx ABTHpoBKy apxeojiornuecKHX h HBiHe cymecTByioiAHx apxHTeKTypHBix 
naMHTHHKOB ApoBHepyccKnx ceBepo-3anaAHBix ropoAOB. 

B cjiyuae, ecjin bchbihikh SN bjihhiot Ha npnpocT (HanpnMep, BBi3BiBaioT 
•ero yraeTeHne), mo;kho 6bijio 6bi onmAaTB, hto b Ka?KAOH otaojibhoh kphboh 
npnpocTa A R ( t) $a3Li cp 80 bckobbix ijhkjiob A«tfH MOMeHTOB BCHBimeK Bcex SN, 
hohbhbihhxch 3a nepHOA pocTa AepeBa, 6yAyT cxoahbi. To me othochtch 
K KpHBBIM, HOCTpOeHHBIM HO COBOKyHHOCTH A^pOBBeB, B3HTBIX H3 OAHOrO CTpoe- 
HHH, a HOTOMy C 6oJIBIHOH BepOHTHOCTBIO BHpy6aBmHXCH B OAHOM H TOM >Ke 
jiecHOM MaccHBe h nepeceKaBmnxcH no BpeMeHH ;kh3hh. B btom cjiyuae 3a- 
kohhbim 6yAeT ocpeAHeHne A«tfH Ka?KAOH SN TaKHX $a3, nojiyueHHBix no pnAy 
CTBOJIOB. Oa3BI cp 80 AJIH KaKOH-JIH6o SN HO ABpBBBHM, npOHCXOAHIAHM H3 pa3- 
hbix MecTHOCTefi, BOo6me roBopn, MoryT 6bitb HeoAHHaKOBBi b CHJiy pa3JiHUHH 
MHKpOKJIHMaTHUeCKHX H BKOJIOrHUeCKHX yCJIOBHH H BBITeKaiOIDjeH OTCIOAa 
anpnopH pa3Hofi peaKijHH npnpocTa Ha KocMnuecKyio paAnau;Hio. 9to pa3- 
JIHHHe $a3 MO^KeT 6HTB CTaTHCTHUeCKH CymeCTBeHHBIM, KaK H HOKa3aJIH BBI- 
HHCJieHHH RJ 1 H. o6pa3I];OB, H3MepeHHBIX IIIyjIBMaHOM H Kojihhhbim. TaK, Ha- 
npHMep, jinmB a-^b nyHKTOB, pacnoJion^eHHBix no jihhhh Bejioo3epo—ceBep 
OHe>KCKoro 03epa, $a3Bi cp 80 ajih MOMeHTa BCHBimKH SN 1572 r. KOJie6jnoTcn 
ot 0.12 ao 0.50 h hx pa3JiHHHe CTaTHCTHuecKH AocTOBepHo; A«aB toh me SN 
b pa3JiHHHHX nyHKTax 3anaAa ceBepoaMepnKaHCKoro KOHTHHeHTa cp 80 KOJie6- 
jiiotch ot 0.70 ao 0.91, noaTOMy A«aB BBincHeHnn ocHOBHoro Bonpoca o xapaK- 
Tepe bjihhhhh SN Ha npnpocT cpaBHHBaJincB tojibko cpeAHne $a3Bi c kphbbix 
A R ( t ) H3 OAHOH MeCTHOCTH H H3 OAHOrO H TOrO >Ke CTpoeHHH. Bcero 6bijio hc- 
H0JiB30BaH0 95 oTAejiBHBix kphbbix H3 MaTepnaJia IIIyjiBMaHa (Schulman, 
1956) h 106 KpHBBix H3 pa6oTBi KoJiHHHa h HepHBix (1977), a TaKHse KpnBBie 
npnpocTa apun, npHBeAeHHBie JIoBejiHycoM (1974), cpeAHHH KpnBan rjik 
100 xbohhbix (JIoBejinyc, 1972) h cpeAHHH KpnBan H3 pa6oTBi IIlHHTOBa 
(1972) A«tfH 77 ch6hpckhx ejiefi. IIo 3TOMy MaTepnajiy 6bijih nojiyueHBi 58 
3HaueHHH cpeAHHX AJiH KancAOH mccthocth $a3 momchtob BCHBimeK 8 CBepx- 
hoblix: 185, 668, 902, 1054, 1181, 1572, 1604 h 1667 rr. IIonapHoe cpaBHeHne 
<|>a3 9 80 pa3JiHHHBix SN 0Ka3aJi0CB bo3moh«hbim npoH3BecTH b 73 cjiyuanx. 
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Phc. 7. Pacnpe^ejieHHe bgjihhhh <j>a3 BeKOBoro 
u;HKJia npnpocTa b MOMeHTH BcnumeK CBepxHOBBix 
Ha MaTepnajie 200 kphbbix (Kojihhh, 1977; Schul- 
man, 1956). 

no ocu a6ci{.ucc: cp 80 — cpenmie $a3Bi momchtob BcntimeK 
CBepxHOBBix b BeKOBOM uiiKJie npnpocTOB, no ocu opduHam — 
KOJinnecTBo $a3 iV, 3aKjnoHeHHBix b npenenax Kamnoro- 
nejieHHH mKajiBi ocu adcijucc. 


Oho BunojiHeHo c homohjbio KpnTepnH CTBioflenra. Cpe^HHH ,o;jih ^amion 
MecraocTH $a3a f 80 Hanlon SN cpaBHHBajiacB co BceMH nocjieflyioiijHMH. 
Ilpn 3TOM $a3BI <? 80 flJIH pa3JIHHHHX SN OKa3aJIHCL CTaTHCTHHeCKH CynjeCTBeHHO 
pa3JiHHHH b 66 cjiynanx H3 73, b 5 cjiynanx pa3JiHHHH mojkho cnmaTB Hecy- 
m;ecTBeHHBiMH h b ,n;Byx coMHHTejiBHBiMH. Ecjih orpaHHHHTBCH paccMOTpeHneM 
jihbib HanSoJiee moiuhbix BCHBimeK, t. e. 1054, 1572, 1604 h 1667 rr., to h 
Ajih hhx cpe^Hne $a3Bi BenoBoro ijHKJia npnpocTOB npeHMynjecTBeriHo pa3- 
jihhhbi: 52 cjiynan cTaTHCTHnecKH 3HanHMBix pacxoJK^eHHH $a3Bi npn neTBipex 

He3HaHHMBIX H OflHOM COMHHTeJIBHOM. 

9 tO npHBO^HT K 3aKJIIOHeHHIO 0 6e3pa3JIHHHOM OTHOmeHHH npnpocTa 

k H^ecTKofi pa^HaijHH SN. 

0 tom >Ke CBH^eTejiBCTByeT h pacnpe^eJieHne $a3 6 80 no AByM noJioBHHaM 
BenoBoro ijHKJia. Ecjih 6bi SN 0Ka3HBajin yrHeTaionjee B03,n;eHCTBHe Ha npn- 
POCT, TO B CHJiy HCKa>KeHHH KpHBOH HpnpOCTa HX BCHBIHIKH Hailje HpHXO^H- 

jihcb 6bi Ha $a3Bi 0.5—0.9, npe,n;mecTByioni;He BeKOBOMy ocJiaSjieHHio npnpo- 
CTa, hjih, yHHTBiBan HHepijHio npoijecca nopn^Ka 15 JieT, no npeflnoJio^KeHHia 
JIoBejmyca, — Ha $a3Bi 0.4—0.8. Ha6jno,o;aeMoe pacnpe^eJieHHe $a3 cp 80> 
HOKa3BiBaeT cnopee He6oJiBmoe npeoGjia^aHne hx 3HaneHHH b nepBOH hojio- 
BHHe nepno^a (pnc. 7). 

Xoth cpe^HHe $a3Bi cp 80 rjih. oTflejiBHBix MecraocTeH h pa3JiHHaiOTCH HHor,n;a 
CTaTHCTHnecKH cynjecTjBeHHo, ho Bee ?Ke fljin o^hoto KOHTHHeHTa o6jia,n;aioT 
onpe,n;ejieHHOH oSiijhoctbio. 9to ho3bojihjio bbibgcth ^jih nan^on SN cpe^Hne 
$a3Bi f 80 0T,n;ejiBH0 ajih ceBepoaMepnKaHCKoro KOHTHHeHTa h ajih ceBepo- 
3 ana,n;HBix oSjiacTefi eBponencKOH nacTH CCCP. Ohh npe,n;cTaBJieHBi Ha pnc. 8; 
TaM npHBe^eHH fljm cpaBHeHnn cpe^Hne $a3Bi ,o;jih apnn, ,o;jih ch6hpckhx 
ejiefi H3 MaHra3en h ,o;jih cpeftHen MO^ejin H3 100 xbohhbix, nojiyHeHHoii 
JIoBejmycoM (1972) fljin pa3JiHHHBiXTOHeKCoio3a, BKjnonan Kpafirae ^jih Mepn- 
AHOHajiBHoro h mnpoTHoro HanpaBJieHHH. Kan bh^ho, BoceMB SN oxBaTBi- 
BaiOT Been ,n;Hana30H $a3 BenoBoro ijHKJia. To mojkho cKa3aTB h o neTBipex 
HanSojiee moiuhbix BcnBimKax, yKa3aHHBix BBime. Mojkho otmgthtb, hto cpe,n;- 
Hne $a3Bi CBepxHOBBix 1054 h 1181 rr. ^jih aMepnKaHCKoro h eBpoa3naTCKoro 
KOHTHHeHTOB CXOftHBI B Hpe^eJiaX HX CTaTHCTHHeCKHX HOrpeiHHOCTeH, a $a3BI 

6oJiee no3,n;HHX SN (1572, 1604 h 1667 rr.) pa3JiHnaioTCH cymecTBeHHo, npnneM 
eBpoa3HaTCKne onepe?KaioT aMepHKaHCKne Ha 1 / 3 nepno^a. 

B flonojiHenne k npo^eJiaHHOH HaMH pa6oTe (YpaHOBa, 19766) ajih neTBi- 
pex CBepxHOBBix (1181, 1572, 1604 h 1667 rr.) 6BiJia npoBe^eHa aHajiorHHHan 
CTaTHCTHnecKan o6pa6oTKa $a3 11-JieTHero n;HKJia npHpocTOB cp n no BceMy 
MaTepnajiy IIIyjiBMaHa, c toh pa3HHn;eH, hto HHAHBH^yajiBHBie $a3Bi cp u 
onpeflejmjiHCB 6 oJiee rpy6o, c tohhoctbio ao 1 / 4 n;HKJia, Tor,n;a nan cp 80 onpe« 


Phc. 8. Oa3Bi MOMenTOB BcnHmeK CBepxHO- 
bbix b BeKOBOM ipncjie npnpocTOB, ocpeAHen- 
HBie no TeppHTOpHHM. 

1 — CeBepo-3anan Pocchh, 2 — ceBepoaMepHKan- 
CKHtt KOHTHHeHT, 3 — HmyHrapcKaH apna, 4 — 
CHdnpcKaH ejib H3 MaHra3en, 5 — xBoliHfeie Bceft 
TeppuTOpHH CCCP. 

no ocu a6c\{ucc b ycjiOBHOM MacniTaSe OTjiomeHbi mo- 
MeHTbi BcntimeK OTnejiBHbix CBepxHOBBix (ro^H 
Hameii opti); no ocu opdunam <p 8 o — cpe«HHe $a3bi 
BGnHmeK b BeKOBBix HHKjiax npnpocTOB, ocpeHHeH- 
HBie HJIH OTHejiBHBix TeppuTopnii. BepmuKCui'bnue 
ompe3Ku — cpejpme KBanpaTHnecKne ohihSkh tohck. 
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AejmjracL c tohhoctlio 0.1. H 3 14 nonapHux cpaBHeHHH o n pasjraHHHx SN 
11 noKa3ajin CTaTHCTHHecKH cymecTBeHHoe pa3JiHHne $a 3 , a #Be <$a 3 H cob- 
naJiH. 

IIpoBe^eHHaH CTaTHCTHHecKan o6pa6oTKa BecLMa oSmnpHoro MaTepnajia 
H03B0JIHeT C yBepeHHOCTbK) 3aKJIK)HHTI>, HTO BCnHmKH CBepXHOBHX 
He OKa3HBaH)T Ha npnpocT A'peBecnHM HHKaKoro 
cneniH^HHecKoro Bos^encTBnH. 

B 3aKJiioHeHHe otmgthm, hto BonpocH cbh3h APBBecHoro npnpocTa 
c cojiHeHHo-njiaHeTHHM ijhkjiom Bee enje TpeSyioT npncTajiLHoro BHHMaHHH, 
npnneM HHTepec npe^cTaBJiaeT H3yneHHe SnojiorHHecKHX h reorpa^iraecKHX 
0C06eHH0CTeH, BJIHHIOn^HX Ha 3Ty 3aBHCHMOCTL, H $H3HHeCKHX MexaHH 3 MOB, 

ee ocy^ecTBjiHioiijHx, h coBepmeHCTBOBaHne CTaTHCTiraecKHX MeTo^oB o6pa- 
6 otkh. XoneTCH noAHepKHyTL HacynjHyio HeoSxoftHMocTB H3MepeHHH a«™~ 
TejILHHX PHAOB IHHpHHH ApBBeCHHX KOJieii; H HX HyCjIHKaiJHH B OpnrHHaJIL- 
hom, He o6pa6oTaHHOM BH^e. 9 to cftejiaeT nc>Ao6HLie MaTepnajiH ^ocTynHUMH 
h nojie3HHMH pa6oTHHKaM caMBix pa3JiHHHBix cneijHajiLHOCTeH: SnojioraM, 
$H3HKaM, reo$H3HKaM, acTpoHOMaM, apxeojioraM — h npnroflHBiMH rjih. jiio- 
6oh ^ajiBHenmeH o6pa6oTKH. 


JIHTEPATYPA 


K a 6 e n; P. A. (1972). JJniiaMHKa roAHUHoro npnpocTa Ay6a uepenraaToro Ha boc- 
tohhoh rpaHHD;e ero apeajia. B kh.: JJeHApoKJiHMaTOxpoHOjiorHH h paAnoyrjiepoA- Kay- 
Hac. — Kojinmyn B. T. (1967). MeTOAHKa nccjieAOBaHHH AHHaMHKH npnpocTa CTJia- 
hhkob Ha npHMepe ropHOH cochbi Pinus mughus S. Scop. Bot. ;k., 52, 6. — Ko jihhhB. A., 
H. E. H e p h h x. (1977). JJeHApoxpoHOjiorHH Boctohhoh Efiponn. - Kocthh C. H. 
(1968). BjiHHHne 11-jieTHHx n bokobhx cojiHeuHBix ahkjiob Ha pocT AepeBteB. Eiojiji. «Coji- 
HeHHBie AaHHHe» TAO h Komhcchh ho nccjieAOBaHHHM Cojihha npn AcTpocoBeTe AH CCCP, 
4. — Konap ob T . E., B. A. A ji e k c e e b, X. A. A p c 1 a h 0 b, T. I\ E h t- 
BHHCKac, A. JI. J e b h p t a, B. A. Jepra^oB, O. C. 3 a b e ji b c k h h,. 
P. H. MeAXBapamBHjiH, E. H. PoMaHOBa, A. A. CeMeHijOB,. 
K. C. m y ji h h. (1972). BpeMeHHHe BapHaijHH coAep>KaHHH paAnoyrjiepoAa b aTMO- 
c$epe 3eMJin h pa3jiHUHBie acTpo$H3HHecKne h reo$H3HuecKHe hbjiohhh. B kh.: JJeHApo- 
KJiHMaTOxpoHOjiornH h paAnoyrjiepoA. KayHac. — JIoBejinyc H. B. (1972). Phtmh- 
HecKan H3MeHHHB octl npnpocTa xbohhbix Ha BepxHen rpaHHije Jieca b ropHBix panoHax 
CCCP. B kh.: J(eHApoKJiHMaTOxpoHOjiornH n paAnoyrjiepoA. KayHac. — JI 0 b e- 
ji h y c H. B. (1974). K bo3mo>khocth oijeHKH bo3A6hctbhh b3Pbibob CBepxHOBHx 3Be3A 
Ha npnpocT ApeBecHHx nopoA- Bot. ;k., 59, 7. — H e c t e p 0 b B. T . (1971). 0 nporHO- 
3npoBaHHH npnpoAHHx npoii;eccoB npn ocBoeHHH nycTHHB. B kh.: IIpo6jieMH ocBoeHHH 
nycTHHL, 4. Amxa6aA. — HecTep ob B. T., T. T . B n t b h h c k a c. (1974). 
K Bonpocy 0 B3anM0CBH3H cojmeuHOH aKTHBHOCTH, KJiHMaTa h npnpocTa jieca. B kh.: 
BnojiorHHecKne chctomh b 3eMJieAejiHH n jiecoBOACTBe. M. — II p onyAHHa B. G. 
(1973). HccjieAOBaHne b 3anM0CBH3H BHemHero AnnaMHuecKoro b03 aohctbhh h cojraeuHoro 
AHKJia. Actpoh. d;hpk. Biopo acTpoH. coo6m;. AH CCCP, 804. — Hckobckhh K). II. 
(1974). HoBBie h CBepxHOBtie 3Be3AH. — y p a h 0 b a T. A. (1976a). 0 cbh3h kocmh- 
HeCKHX HBJieHHH C OnopHTMaMH 3eMJIH, I. npnpocT ApeBeCHHH KaK $yHKD;HH AHKJIOB COJI- 
HenHOH aKTHBHOCTH h KOH^HrypaijHH njiaHeT. Actpoh. ipipK. Biopo acTpoH. coo6m;. 
AH CCCP, 912. — y paHOBa T. A. (19766). 0 cbh3h kocmhhockhx hbjiohhh c 6ho- 
pnTMaMH 3eMjiH, II. K Bonpocy 0 bjihhhhh BCHBimeK CBepxHOBHx Ha npnpocT AP^BecHHH. 
Actpoh. d;hpk. Biopo acTpoH. coo6m;. AH CCCP, 913. — IHhhtob C. T. (1972). 
fleHApoxpoHOjiorHnecKoe H3yneHHe ejin ch6hpckoh b HH30BLe peKH Ta3a. B kh.: T^eHApo- 
KJiHMaTOxpoHOjiorHH h paAnoyrjiepoA. KayHac. — 3ireHCOH M. C. (1963). CojiHD;e, 
noroAa h KJiHMaT. — Schove D. J. (1955). The Sunspot Cycle, 649 BC to AD 2000. 
J. Geophys. Res., 60, 127. — Schulman E. (1956). Dendroclimatic Changes in Se- 
miarid American Univ. Arisona Press Tucson. 

r ocyAapcTBeHHHH acTpoHOMHuecKHH nojiyueHO 3 IV 1978.. 

HHCTHTyT hm. n. K. niTepH6epra, 

MocKBa. 


8 EoTamiHecKHtt >KypHaji JSTs 11, 1979 r. 
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K. E. Kohohob 

CE30HHAA ftHHAMHKA JIYrOBLIX COOEmECTB 
XIOilMBI CPEAHEH JIEHBI 

K. E. KONONOV. SEASONAL DYNAMICS OF MEADOW COMMUNITIES IN THE LENA 
RIVER MIDDLE REACHES FLOOD PLAIN 

H3yneHHe $eHOjiornHecKoro pa3BHTHH pacTemra Ha pa3JiHHHHx Tnnax noHMeHHHx 
jiyroB p. JleHH noKa3ajio, hto phtmhkb HacTynjieHHH onpeflejieHHBix <$a3 pa3BHTHH 3aBH- 
CHT B OCHOBHOM OT 6HOJIOrHHeCKHX CBOHCTB paCTeHHH, a TaiOKe OT Ce30HHHX H HOrOftHHHBIX 
H3MeHeHHH OCHOBHBIX 3K0JI0rHHeCKHX $aKTOpOB. 

Bee TpaBHHHCTBie paCTeHHH hohmbi OTHeceHH k KopoTKOBereTHpyiomHM, jieTHe-oceHHe- 
aejieHHM pacTeHHHM c nepnoflOM 3HMHe-BeceHHero hokoh. ITo cponaM ijBeTeHHH epe^n 
TpaBHHHCTHX paCTeHHH hohmbi mojkho BBiflejiHTL paHHe- h H03flHeBeceHHne, paHHe-, epeAHe- 
h no3AHejieTHHe. 

BHHMaHne HccJie^oBaTejiefi Bcer^a npsBJieKajio H3yueHne npncnocaSjin- 
BaeMOCTH paCTeHHH h jkhbothbix k CBoeo6pa3HOMy h cypoBOMy KJiHMaTy 
HnyTHH. 0 $eHOJiorHH paCTeHHH UeHTpajiBHOH HnyTHH HMeiOTCH CBe,n;eHHH 

b paSoTax H. M. XapnTOHOBa (1915) h M. H. TySejitMaHa (1915). 06ctoh- 

TeJILHHH aHaJIH3 BJIHHHHH KJIHMaTHUeCKHX yCJIOBHH UeHTpaJIBHOH HKyTHH 
Ha pa3BHTne cejitcKoxo3HHCTBeHHHx KyjiLTyp 6 biji npoBe,n;eH J\. H. IlIamKO 

(1961). 

Hajimrae BeHHofi Mep3Ji0TBi h npoMep 3 aHne houbbi ao BepxHefi ee rpaHHn;Bi 
B 3 HMHHH HepHOfl HBJIHIOTCH OC 06 BIM CBOHCTBOM HKyTCKHX HOUB. B MOMeHT 
Hanajia BereTaijHH noHMeHHBie houbh b 3aBHCHM0CTH ot pejiRe<|)a OTTanBaioT 
Ha rjiySsHy 20—30 cm. K Hauajiy MaccoBoro ijBeTeHHH SojiBinnHCTBa pacTe- 
hhh hohmbi nouBa no,n; pa3JiHHHBiMH THnaMH Jiyra OTTaHBaeT Ha pa3HyiO TJiy- 
6 nHy: Ha yuacTKax ocTenHeHHoro Jiyra — jo[o 1 m, no,n; HacTOHiijHMH jiyraMH — 
;i;o 70—80, no,a; 6 ojiothctbimh JiyraMH — Ha 40 — 50 cm. 

C 1969 r. HaMH hpobo^htch (^eHOJiornuecKHe Ha6jno,n;eHHH b HaMCKOM pan- 
OHe (60 km k ceBepy ot r. HnyTCKa) b Tpex Tnnax hohmohhbix JiyroB Cpe^HeH 
JleHBi. J^aHHaH CTaTBH HBJineTCH pe3yjiBTaTOM o6o6m;eHHH Hamnx Ha6jno,n;e- 
hhh Ha,n; ochobhbimh KOMHOHeHTaMH 3thx n;eH030B 3 a 1969—1974 rr. 

MeTo^HKa Hccjie^oBaHHH h xapaKTepncraKa o6i>eKTOB 

OeHOJiornHecKHe HaSjuo^eHHH npoBOflHjracB corjiacHo MeTOflHKe, onncaH- 
hoh b CTaTBe H. H. Befi^eMaH (1960). HmKe hphbo^htch KpaTKoe onncaHne 
4)HTon;eH030B, r,n;e hpobo^hjihcb Ha6jno,n;eHHH Ha,n; ce30HHBiM pa3BHTneM Jiy- 
tobbix TpaB. 

IlepBaH njiomaflKa pacnojiarajiacu Ha rpnBe bbicokoh hohmbi, r,n;e pacTH- 
TejiBHocTB npe^CTaBJieHa BH^aMH ocTenHeHHoro Jiyra (Hordeum brevisubula- 
tum — Galium verum). 1 06mau njionjaflR yuacTKa okojio 20 ra. Oh Hepery- 
JiupHo 3 ajiHBaeTCH naBO^KOBBiMH Bo,o;aMH. B ro^Bi Ha 6 jno,n;eHHH 3 tot yuacTOK 
3ajiHBajiCH b 1969 h b 1971 rr. 

BTopan njioma^Ka Smia 3aJio;KeHa Ha yuacTKe cpe^Hero ypoBHH ijeHTpajiB- 
hoh hohmbi. IIjiomaflR ero okojio 40 ra. PacTHTeJiBHocTB — xapaKTepHaa 
fljm HacTonmero Jiyra (Hordeum. brevisubulatum). 9tot yuacTOK e^ero^HO 
3ajiHBaeTCH naBO^KOBBiMH BO^aMH, KOTopBie ^ep^aTCH b TeueHne 10 — 
15 ^Hen. 

TpeTBH njioma^Ka Haxo^HJiacB Ha hjiockoh jio^SnHe HH?KHero ypoBHH 
D;eHTpajiBHOH hohmbi. PacTHTeJiBHocTB — ranHUHaH ^jih SoJioTHCToro Jiyra 
(Calamagrostis langsdorffii—Sanguisorba officinalis). YuacTOK . KajK^BiH 
roji; 3aTonjmeTCH npn nojioBOABe, Haxo^HTCH no^ boaoh He MeHee 1 MecHii;a. 
Ilocjie cna^a bo^bi nouBa ocTaeTCH nepeyBJia^HeHHOH. 

1 IIoApo6HaH reo6oTaHHHecKaH xapaKTepncTHKa yKa3aHHLix coo6m;ecTB np hbo^htch 
b CTaTBe E. H. Eypn.eBOH h ^;p. (1976). 
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YneTHHe njioma^KH pa3MepoM 10x10 m no bo3mo;khocth pacnoJiaraJincB 
b Han6oJiee BBipa^eHHBix h thhhhhbix uacTnx <$HT0ii;eH030B. Kansan hjio- 
ma^Ka pa36nBajiacB Ha hhtb 6ojie 4 e MejiKnx njiomaflOK pa3MepoM 2x5 m. 

TaKHM o6pa30M, HaSjIIOfteHHH HpOBOftHJIHCB B HHTHKpaTHOH HOBTOpHOCTH. 
HanajioM $a3Bi cunrajiCH AeHB, Kor,n;a Ha yuacTKe flamiaH $a3a OTMeuajiaci> 
He MeHee ueM y 10% ocoben BH,o;a, a MaccoBoe HacTynjieHne $a3Bi — AeHB, 
Kor,n;a oHa oTMeuajiacB He MeHee ueM y 50% oco6en. npoijeHT SepeTCH ot cpeji;- 
Hefi BeJIHHHHBI HHTHKpaTHOrO HOflCUeTa BCTyHHBHIHX b flamiyio $a3y ocoSen. 
HaSjiioAeHHH npoBo^njmcB uepe3 2—3 ^hh b yTpeHHne uacBi. ,IJjih H3MepeHHH 
BBICOTBI paCTeHHH OTMeuaJIHCB KOJIBIIHKaMH HHTB 0 C 06 efi KaJK,n;orO BHfla, KOTO- 
pBie H3MepHJincB Kan^jBie hhtb flHefi. B jiHTepaType (EopncoBa, 1972) HMe- 
eTCH yKa3aHne, hto cjie,n;yeT pa3JiHuaTB «BBicoTy pacTeHHH» h «,n;jiHHy no6eroB». 
9 th hohhthh He Bcer,n;a coBna,n;aiOT. HanpnMep, y paCTeHHH, HMeionjHX npn- 
no^HHMaion^HecH hjih noji3yHHe no6ern, BBicoTa MonseT 6 bitb He3HauHTejiBHOH, 
a no6ern ^jihhhbimh. HaMn H3MepnjiacB flJiHHa noberoB. Ilpn btom y po3eTou- 
HBIX H H0Jiyp03eT0HHBIX TpaB, KOrfla OHH HaXOftHJIHCB B BereTaTHBHOM COCTOH- 
HHH, H3MepHJIH flJIHHy JIHCTBeB. 

OeHOJiorHHecKne cneKTpBi nocTpoeHBi MeTOflOM hojioc, npn btom mnpHHa 
hojioc cooTBeTCTByeT flojie npoeKTHBHoro hokpbithh BH,n;a b cooSnjecTBe. 
Cjie^yH A. n. IIIeHHHKOBy (1928), MBI COeflHHHJIH HpHMBIMH HaKJIOHHBIMH JIH- 
hhhmh tohkh Hanajia h Komja $eHo<|)a3, hto6bi noKa3aTB HeoflHOBpeMeHHocTH 
BCTynjieHHH b Ty hjih HHyio $a3y pa3HBix oco6en. OeHocneKTpBi pa3HBix bh^ob 
pacnoJio^eHBi no 0Hepe,n;H0CTH HacTynjieHHH $eHo<|)a3, t. e. hojiocbi, cooTBeT- 
CTByionjHe paHon;BeTymHM pacTeHHHM, pacnojiaraiOTCH BBepxy, a no3,a;Ho- 
IJBeTymHM — BHH3y. 

J^JIH o 6 pa 60 TKH KOJIHHeCTBeHHBIX ftaHHBIX 0 BBICOTe paCTeHHH HCHOJIB- 
30BaJICH OAHO^aKTOpHBIH flHCHepCHOHHBIH aHaJIH3 (IIjioxhhckhh, 1970). 
PacneTBi bbiho JiHeHBi Ha 9BM «HAHPH-K» b BL( HHCTHTyra Shojiothh Bam- 
KnpcKoro $Hjraajia AH CCGP. 


Pe3yjibTaTbi h hx oficyjKfleHHe 

OcTenHeHHBiH ji y r. OcTenHeHHBie Jiyra xapaKTepH3yioTCH 6oraT- 
ctbom h pa3Hoo6pa3neM BH^oBoro cocTaBa. Ha pnc. 1 npHBe,n;eH $eHocneKTp 
jiyra Hordeum brevisubulatum — Galium verum, Ha pnc. 2 — KpHBan 
u;BeTeHHH paCTeHHH ocTenHeHHoro Jiyra, KOTopan H03BOJineT BH,n;eTB, hto Ha 
ocTenHeHHOM Jiyry cpoK MaKCHMajiBHoro KOJinuecTBa ijBeTynjHx bh^ob 
b 1970—1972 rr. na,n;aeT Ha 5 VII, b 1973 r. — Ha 15 VI, b 1969 r. — 
Ha 25 VII. BecBMa hos^hhh cpoK HacTynjieHHH MancHMyMa ijBeTeHHH 
B 1969 r., BHflHMO, oSBHCHHeTCH HeoSBIHHO HH3KOH TeMnepaTypOH B03,n;yxa 
b HioJie. Cpe^HecyTouHan TeMnepaTypa OT,n;ejiBHBix fleKafl 3Toro Mecnn;a co- 
CTaBjmeT Bcero 13°. Ha ocHOBe ^hhbix o $eHopHTMHKe 3 thx jiyroB, nojiy- 
ueHHBix hbmh, mbi oS'BeAHHHJiH Bee BHftBi ocTenHeHHoro Jiyra b hhtb rpynn: 

1) paHHeBeceHHne (ijBeTyT c MOMenra cxo,n;a cHera ao 20—25 V): Pulsa¬ 
tilla flavescens , Carex duriuscula ; 

2) no3,n;HeBeceHHHe (i^BeTyr c nocJieftHen ^eKa^Bi Man ao 1—5 hiohh): 

Primula farinosa ; / 

3) paHHeJieTHne (ipeTyT c 5 no 20 VI): Potentilla stipularis , Myosotis 
suaveolens , Kobresia filifolia , Anemone sylvestris , Oxytropis strobilacea , 
Plantago canescens; 

4) cpe^HejieTHHe (u;BeTeHHe c KOHii;a hiohh flo 10 VII): Bromus ircutensis , 
Rumex thyrsiflorus , Poa pratensis, Lychnis sibirica , Pedicularis venusta, 
Galium verum , Hordeum brevisubulatum , Vicia cracca , Onobrychis sibirica ; 

5) no3,n;HeJieTHHe (c 10 VII flo cepe^HHBi aBrycTa): Dianthus versicolor r 
Antennaria dioica , Silene repens , Campanula glomerata. 

noMHMO SHOJiorHuecKHX ocoSeHHocTeft BH,n;a, Ha pa3Horo,n;HHHoe KOJieSa- 
HHe cpoKOB n;BeTeHHH 0Ka3BiBai0T BJiHHHne noro^HBie ycjioBHH KOHKpeTHoro 
ro,n;a h pe?KHM naBO^KOB p. JleHBi. Ha ocTenHeHHOM Jiyry HanSoJiBrnne hh- 
TepBajiBi Me^K^y caMBiM paHHHM h caMBiM no3,n;HHM cpoKOM n;BeTeHHH HaSjiio- 
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Pulsatilla flavescens 
Myosotis suaveolens 
Kobresia filifolia 

Anemone sylvestris 
Oxytropis strobilacea 
Plantago canescens 
Potentilla stipularis 
Taraxacum ceratophorum 
Poa pratensis 
Rumex thyrsiflor'us 

Bromus ircutensis 

Vicia cracca 
Lychnis sibirica 
Senecio jacobaea 
Onobrychis sibirica 

Pedicularis venusta 
Aster alpinus 
Achillea millefolium 

Hordeum brevisubulatum 

Galium verum 
Allium splendens 
Geranium pratense 
Dianthus versicolor 
-Leontopodium palibinianum 
Silene repens 
Campanula glomerata 


V VI ■ VII VIII 

31 W 20 30 10 20 31 10 20 



31 
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Phc. 1. OeHOcneKTp pacTeHHH ocTenHeHHoro jiyra (acc. Hordeum brevisubulatum—Ga¬ 
lium verum). 

a — BereTaijnH, 6 — 6yTOHH3aijHH, e — ijBeTeHne, e — co3peBaime iijiohob h ceMHH, d — octmaHne 
ojioaob h ceMHH, e — oTMupaHne. Macnrrad mnpHHbi nojioc, noKa3HBaiomHx npoeKTHBHoe noKpu- 
THe (%): 1 — CBbime 50, 2 — 25 — 50, 3 — 16 — 25, 4 — 6 — 15, 5 — «o 5. 

flaiOTCH y paHHeJieTHHX rpynn pacTeHHH. 9 to CBH3aHO c HeycToirmBocTBio 
BO^Horo pe^HMa jiyroB b Hanajie BereTan;HOHHoro ce30Ha. 

IIpe^CTaBJIHIOTCH HHTepeCHHMH ftaHHBie Ta 6 jl. 1 06 H3MeHeHHHX MaKCHMaJIL- 
hoh bhcoth pacTeHHH b pa 3 HHe ro^H. 9 tot noKa3aTejii> TecHo KoppeJinpyeT 
c KOJieSaHHHMH Maccu BH,n;a b n;HKjie pa3Horo,a;HHHOH H 3 MeHHHB 0 CTH. Hcxo#- 
hoh HH$opMan;HeH cjiyncnjin cpe^Hne BejiHHHHH bbicot hhth ocoSefi BH,o;a Ha 
Tpex njioma^Kax. 06man cnjia bjihhhhh $aKTopa pa3Horo,ippiHOH H3MeH- 
HHBOCTH BBICOT SblJia BBipaJKeHa KBa^paTOM KOppeJIHIi;HOHHOrO OTHOmeHHH, 
t. e. flojiefi (^aKTopnajiBHOH flncnepcHH H3 o,n;Ho$aKTopHoro KOMHJieKca 
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TAEJIHIJA 1 

Pl3MeHeHEre MaKCHMajiBHOH bbicotbi paCTenHH ocTenHeHHoro jiyra 
b n;HKJie pa3Horo£iriHOH H3MeiranBOCTH (F 0>95 =5.8) 


Bnnbi 


F 

CpenHHH BucoTa pacTeHHtt, cm 

1969 

1970 

1971 

1972 

1973 

1974 

Pulsatilla flavescens 

0.74 

14.06 

35.8 

16.8 

31.0 

27.8 

24.1 

20.9 

Plantago canescens 

0.65 

9.46 

— 

17.9 

30.9 

20.1 

14.4 

28.9 

Galium verum 

0.48 

4.65 

— 

31.2 

48.3 

33.9 

40.3 

59.8 

Myosotis suaveolens 

0.84 

28.90 

— 

— 

28.0 

12.6 

10.3 

19.0 

Potentilla stipularis 

■ 0.73 

15.10 

— 

— 

23.3 

12.0 

12.6 

15.8 

Oxytropis strobilacea 

0.74 

14.67 

— 

15.3 

28.3 

11.8 

19.4 

10.8 

Rumex thyrsiflorus 

0.54 

6.02 

— 

40.9 

57.5 

52.5 

20.3 

72.0 

Onobrychis sibirica 

0.85 

27.88 

27.0 

32.6 

80.9 

41.4 

45.8 

61.1 

Kobresia filifolia 

0.75 

14.80 

35.2 

19.1 

31.9 

25.1 

15.1 

23.3 

Bromus ircutensis 

0.69 

10.77 

78.2 

22.7 

55.3 

46.8 

40.6 

70.0 

Vicia cracca 

0.34 

2.78 

— 

— 

34.6 

22.6 

22.0 

21.4 

Poa pratensis 

0.42 

3.99 

— 

— 

45.9 

36.3 

32.1 

37.4 

Campanula glomerata 

0.86 

34.50 

— 

— 

46.1 

38.8 

14.6 

35.8 

Pedicularis venusta 

0.91 

48.10 

40.7 

13.5 

34.5 

17.5 

11.6 

18.4 

Hordeum brevisubulatum 

0.63 

8.62 

— 

23.6 

64.8 

52.4 

44.7' 

62.1 

Poa subfastigiata 

0.68 

11.06 

— 

33.4 

57.3 

43.2 

18.8 

35.9 

Achillea millefolium 

0.13 

0.79 



22.9 

19.1 

14.3 

17.0 


c rpa^aiijHHMH-ro^aMH. HeTpyzjHo BH^eTt, hto cnjia bjihhhhh 3Toro $aKTopa 
cymecTBeHHo pa3JiHHHa ,o;jih pa3HBix bh^ob, npn 3 tom ,o;jih bh^ob mnpoKoro 
aKOJioriraecKoro ^nana30Ha, KOTopue mo;kho paccMaTpHBaTB Kan HanOojiee 
njiacTHHHue ajieMeHTBi, cnjia bjihhhhh $aKTopa — HHH^e noporoBoro 3Ha- 
neHHH {Galium verum, Vicia cracca , Poa pratensis , Achillea millefolium), 
a ,o;jih bh,o;ob 6ojiee cnen;H<|)HHecKOH aKOJiorHH cnjia bjihhhhh pa3JiHHHH 
HOrO^HHX yCJIOBHH OKa3HBaeTCH ftOCTOBepHOH. B OC()6eHHOCTH CHJIBHO 
BJIHHJIH yCJIOBHH rOfla Ha Cpe^HIOIO BHCOTy TaKHX BH^OB, KaK Oxytropis 
strobilacea, Onobrychis sibirica, Kobresia filifolia, Bromus ircutensis. 

B ijejioM y 75% Bcex npoaHajiH3HpoBaHHBix bh^ob cooSnjecTBa ocTenHeH- 
Horo jiyra noro^Hue ycjioBHH ,a;ocTOBepHo bjihhjih Ha hx BucoTy. 

HacToan^HH Jiyr. BereTaijHH pacTeHHH Ha HacTOHmeM jiyry Ha- 
HHHaeTCH 3 HaHHTeJii>Ho no 3 H«e, neat Ha ocTenHeHHOM Jiyry. C o,hhoh ctopohh, 
3 TO CBH 3 aHO C TeMHepaTypHBIMH yCJIOBHHMH HOHB HOfl 3 THMH JiyraMH. OlTaH- 
Banne hohbbi Ha bbicokhx rpnBax nponcxoflHT SiacTpee, He m Ha pobhhx hjih 
cjierna BorHyTBix $opMax pejiBe<|)a, hto oSycJioBJieHo pn^oM $aKTopoB: 
JierKHM MexaHHHeCKHM COCTaBOM H HH 3 KOH BJia^KHOCTBIO nOHBBI. IIpH 3 TOM 
3 aTpaT Tenjia Ha oTTanBaHne jiB,n;a b noHBe TpeSyeTCH b HecKOJiBKo pa 3 6 ojiBine 
Ha nacTonmeM Jiyry, r,n;e MexaHHHecKHH cocTaB hohbbi 3 HaHHTeJiBHo THH^ejiee 
h noHBa xopomo yBJia>KHeHa (Kohohob, 1971). C flpyrofi ctopohbi, hos^hhh 
BereTan;HH pacTeHHH Ha HacTOH- 
m;eM Jiyry oS'BHCHHeTCH Taione 
npncnocoSjieHHocTBK) pacTeHHH 
K npOAOJDKHTeJIBHOMy 3 aJIHBa- 
HHio, h 6 o 3 ,n;ecB nponcxoftHT 
no,n; 6 op bh^ob, BBmepHmBaiomHX 
3 aTonjieHne. 

Ha pnc. 3 hphbo^htch $eHo- 
cneKTp accoijHaijHH Hordeum 


Pnc. 2. KpHBHe u;BeTeHHH pacTeHHH 
ocTenHeHHoro Jiyra. 



VI 


m 


mi 
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1973z 


Ranunculus borealis 
Plantago canescens 
Taraxacum ceratophorum 
Vicia cracca 
Allium schoenoprasum 
Pedicularis venusta 
Achillea millefolium 
Poa subfastigata 

Hordeum brevisubulatum 
Thalictrum simplex 
Galium boreal e 
Agropyrum repens 

Galium verum 
Geranium pratense 

Sanguisorba officinalis 
Gentiana macrophylla 
Saussurea amara 


V VI Vll VIII 

31 10 20 30 10 20 31 10 20 



Phc. 3. OeHOcneKTp pacTemra HaCToam;ero Jiyra (acc. Hordeum brevisubulatum). 


brevisubulatum, a Ha pnc. 4 — KpnBBie ijBeTeHHH pacTeHHH HacToa- 
m;ero Jiyra. 

Ha HacToameM Jiyry cpoK MaKCHMajiBHoro ancjia ijBeTynpax pacTeHHH 
b 1969, 1970 h 1972 rr. HacTynnji 15 VII, a b 1971 h 1973 rr. — 5 VII. 3,n;eci> 
BBi^ejieHBi jh Be ^eHOJiornaecKHe rpynnBi bh^ob: 

1) cpe^HejieTHHe — Allium schoenoprasum, Pedicularis labradorica, Hor¬ 
deum brevisubulatum, Thalictrum simplex, Galium boreale, G. verum, Gera¬ 
nium pratense, Sanguisorba officinalis, Agropyrum repens, Vicia cracca ; 

2) no 3 ,n;HejieTHHe — Gentiana macrophylla, Saussurea amara . 

Ha HacTOHm;eM Jiyry aMHJiHTyfla pa3Horo,o;HHHoro KOJieSaHna cpoKOB u;Be- 
TeHHH 3HaHHTeJIBHO MeHBHie, HeM Ha OCTeHHeHHOM. 9tO oS'BHCHHeTCH B OCHOB- 
hom ycTOHHHBOCTBio Bo^Horo pe>KHMa hohb ho^ HacToanpiMH JiyraMH. 3;n;ecB 
POCT H pa3BHTHe paCTeHHH HOHTH He 3aBHCHT OT KOJIHHeCTBa aTMOCfJepHBIX 
ocaAKOB. Ha $0He flocTaToaHoro oSecneaemia pacTeHHH BJiarofi BBipaammiocTB 

3KOTOHHHecKHx pa3Horo,o;HHHBix 
(|)jiioKTyaii;HH (PaSoTHOB, 1957, 
1974) 3HaaHTejiBHo MeHBme. 

no,n;o6Ho TOMy Kan mbi pac- 
CMOTpeJin BJiHHHne Horo^HBix yc- 
JIOBHH Ha MaKCHMaJIBHyiO BBICOTy 
pacTeHHH coo6m;ecTBa ocTenHeH- 
Horo Jiyra, mbi pacnoJiaraeM aHa- 
JIOrHHHBIMH ftaHHBIMH H ftJia OC~ 
HOBHBIX KOMHOHeHTOB HacToanjero 


Phc. 4. KpnBBie ijBeTeHHH pacTeHHH 
HacTOHm;ero Jiyra. 



VI VII VII 1 


1646 



TAEJIHIJA 2 

H 3 MeHeHHe MaKCHMa jibhoh bbicotbi pacTeHHH HacTOHm;ero jiyra 
B IJHKJie pa 3 HOrO^HHHOH H 3 MeH^HBOCTH (^ 0 . 95 = 5 . 8 ) 


Bhjh>i 


F 

CpeffHHH BbicoTa paCTeHHii, cm 

1969 

1970 

1971 

1972 

1973 

1974 

Sanguisorba officinalis 

0.74 

13.60 

61.0 

15.9 

40.9 

43.5 

21.0 

69.0 

Thalictrum simplex 

0.59 

7.27 

— 

24.7 

46.7 

40.9 

30.4 

53.6 

Allium schoenoprasum 

0.56 

6.41 

— 

24.2 

31.8 

28.6 

19.2 

25.0 

Plantago media 

0.64 

8.89 

27.7 

22.8 

29.7 

20.6 

17.9 

16.7 

Galium verum 

0.33 

2.49 

— 

27.8 

45.9 

35.9 

31.3 

37.3 

Achillea millefolium 

0.16 

1.08 

— 

— 

16.9 

16.1 

13.0 

13.2 

Gentiana barbata 

0.68 

11.02 

— 

25.8 

19.6 

17.9 

11.5 

18.0 

Taraxacum ceratophorum 

0.30 

2.38 

— 

— 

23.8 

14.7 

14.4 

19.2 

Geranium pratense 

0.48 

4.74 

— 

18.4 

27.7 

23.7 

14.3 

30.8 

Rumex thyrsiflorus 

0.50 

5.52 

— 

— 

55.8 

30.7 

8.7 

57.8 

Vida cracca 

0.66 

10.85 

— 

— 

36.4 

31.8 

20.4 

31.6 

Agropyrum repens 

0.62 

8.40 

— 

52.1 

88.1 

65.5 

38.4 

54.1 

Hordeum brevisubulatum 

0.83 

23.44 

94.6 

36.7 

76.3 

64.3 

34.00 

47.3 

Saussurea amara 

0.58 

7.14 

— 

15.9 

26.2 

22.5 

11.3 

18.4 

Galium boreale 

0.58 

7.60 

— 

— 

27.4 

27.6 

16.4 

27.6 

Pedicularis labradorica 

0.61 

7.86 

— 

23.1 

30.3 

28.3 

14.1 

14.9 

Poa subfastigiata 

0.62 

8.48 

— 

45.1 

66.1 

42.1 

44.7 

49.6 

Aster alpinus 

0.59 

7.70 

— 

— 

29.5 

13.6 

15.0 

20.9 

Dianthus versicolor 

0.37 

3.18 

— 

— 

34.2 

30.7 

27.8 

23.8 

Silene repens 

0.60 

8.25 

— 

— 

44.0 

32.1 

25.5 

27.1 


IIpHMe^aHHe. Bee Ha.3Ba.HHH paCTeHHii naHbi no «Onp?fleJiHTejiio Bbicmux pacT3HHft iHkythh» 
<Hoboch6hpck, 1974). 


jiyra (Ta6ji. 2). HeAOCTOBepm>iM .hjih aToro coo6m;ecTBa bjihhhhg noroAHtix 
ycjioBHH oTMeneHo y Galium verum , Achillea millefolium , Geranium pratense , 
Rumex thyrsiflorus , Taraxacum ceratophorum. J^Ba BH^a H3 nncjia o6ih;hx 
AJin ocTenHeHHoro h HacTOHin;ero Jiyra (Galium verum h Achillea millefolium) 
BejiH ce6n cxoaho. Vida craccaB ycjioBHHX ocTenHeHHoro Jiyra 6liji HHAH<J)<J)e- 
peHTeH K HOrOAHLIM yCJIOBHHM, 3AeCB JKe AOCTOBepHO MeHHJI CBOIO MaKCHMaJIb- 
Hyio BBicoTy. B ijejioM hhcjio ycTOHHHBBix (no BBicoTe) BEt,n;oB ajih HacTOHin;ero 
jiyra HecKOJiBKo BBime, neM ajih ocTenHeHHoro, n cocTaBJineT 29%. 

Eojiothcthh Jiyr. BojioTHCTBie Jiyra pacnpocTpaHeHBi b nonMe 
Ha Jiorax BOKpyr CTapnnHHX 03ep n Ha HH3KHX ynacTKax, r^e npoAOJi>KH- 
TejiBHoe BpeMH 3acTaHBaeTCH Bo^a. 

ycjioBHH cymecTBOBaHHH pacTeHHH Ha nepeyBJia>KHeHHBix nonBax hckjiio- 
HHTejiBHo Tpy^HBie. Oco6eHHo npKo 3^ecB npoHBJineTCH BJiHHHne MHorojieTHen 
Mep3JioTBi. IIoHBa hoa 6ojiothctbimh jiyraMH, Kan 6bijio yKa3aHo BBime, ot- 
TanBaeT Ha He3HanHTejiBHyio rjiy6nHy. B Hanajie hiojih rjiy6nHa oTTanBaHH h 
cocTaBJineT Bcero 30—40 cm. IIohth Bee KOjranecTBo Temia, nojiynaeMoro 3eM- 
jien, H^eT Ha oTTanBaHne jiB^a b 3thx nonBax. TaKHM o6pa30M, k He6jiaro- 
npHHTHHM ycjioBHHM 3acTOHHoro yBJianaieHHH Ha 6ojiothctlix jiyrax em;e 
npH6aBjmeTCH HH3Kan TeMnepaTypa hohbh. BcjieACTBHe bjihhhhh 3thx th- 
ncejitix ycjioBHH cym;ecTBOBaHHH Bojiothctlih Jiyr xapaKTepn3yeTCH 6eAHHM 
^jiopHCTHnecKHM cocTaBOM. B bhaobom cocTaBe Jiyra npeo6jiaAaiOT Kpyn- 
HLie h AepHHCTLie ocokh. H 3 3JiaKOB xapaKTepm>i: Calamagrostis langsdorf- 
fii , Alopecurus arundinaceus , Beckmannia syzigachne , Poa palustris . 

IIpoxo>KAeHHe pa3JiHHHLix <f)eHo<f)a3 pacTeHHH 6ojioTHCToro Jiyra mohcho 
bhactb Ha pnc. 5; KpHBLie ABeTeHHH pacTeHHH 3Toro Jiyra npHBeAeHti 
Ha pnc. 6. 

CpoKH ipeTeHHH pacTeHHH 6ojioTHCToro Jiyra Tonce noABepnceHLi 6ojibmnM 
pa 3 HOrOAHHHLIM KOJie6aHHHM. HHTepBaJI Me>KAy CaMLIM paHHHM H CaMHM 
H03AHHM cpoKOM ipeTeHHH y Achillea cartilaginea cocTaBjmeT 48 Asen, 
y Calamagrostis langsdorffii — 32 ahh. BMecTe c TeM hmgiotch bhah, y koto- 
ptix pa3HoroAHHHoe KOJie6aHHe cpoKOB ABeTeHHH He3HanHTejiBHoe. Ha- 
npnMep, y Alopecurus arundinaceus — 5 Asefi, y Poa palustris — 9. 
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Carex wiluica 

Carex disticha 

Iris setosa 
Poa palustris 
Calamagrostis langsdorffii 
Alopecurus arundinaceus 

Sanguisorba officinalis 
Achillea cartilaginea 



Phc. 5. OeHOcneKTp pacTeHHH 6 ojiothcto]?o Jiyra (acc. Calamagrostis langsdorffii—SaAgui- 

sorba officinalis). 

06o3HaHeHHH Te we* hto h Ha pnc. 1. 


Bojibhihhctbo pacTeHHH 6ojiOTHCToro Jiyra — rnrpo^HTH, noaTOMy na- 
craHHoe H36HTO i iHoe yBJiansHeHHe hix — HopMajiBHtie ycjioBHH cym;e- 
CTBOBaHHH. OCHOBHHM (JaKTOpOM (JieHOJIOrHHeCKOrO pa3BHTHH pacTeHHH Ha 
3 tom rane jiyra hbjihgtch penraM 3aTonjieHHH npn nojioBOABe. npoAOJinm- 
TejiBHoe 3aTonjieHne 3a^ep?KHBaeT pocT h pa3BHTne pacTeHHH. 

Ha 6ojiothctom Jiyry mohcho BBi^ejiHTB no BpeMeHH ijBeTeHHH A®e rpynnH 
pacTeHHH: cpeAHejieTHne h H03AHejieTHHe. K cpeflHejieTHHM othochtch Carex 
disticha , C. wiluica , Alopecurus arundinaceus , k no3AHejieTHHM — Achillea 
cartilaginea, Sanguisorba officinalis. 

H3MeHeHne MaKCHMajiBHOH bhcoth bhaob 6ojiOTHCToro jiyra 3aBHCHT 
ot noroAHBix ycjioBHH b MeHBmen CTeneHH, neM rjih . ocTenHeHHoro n HaCTon- 
m;ero jiyroB. Kan mohcho bhactb H3 Aa hhhx Ta6ji. 3, tojibko 55% bhaob aocto- 

BepHO MeHHJIH MaKCHMaJIBHyK) BBICOTy B XO^e pa3HOrOAHHHOH AHHaMHKH. 
B oco6eHHocTH pe3Kne KOJie6aHHH MaKCHMajiBHofi bbicoth oTMeneHBi y Caltha 
palustris h Poa palustris . 

TAEJIlilJA 3 

H3MeHeHHe MaKCHMaJitHon bhcoth pacTemm 6 ojiothcto]?o jiyra 
b AHKJie pasHoro^mmoH hsmch^hbocth (F 0 _ 95 =5.8) 


BHJJbl 


F 

CpenHHH BbicoTa paCTeHHii, cm 

1969 

1970 

1971 

1972 

1973 

1974 

A lopecurus arundinaceus 

0.42 

3.52 

86.0 

60.4 

95.5 

102.0 

77.5 

105.5 

Caltha palustris 

0.81 

21.06 

35.0 

19.1 

15.5 

19.0 

19.8 

21.5 

Carex disticha 

0.65 

9.14 

68.2 

55.1 

62.7 

75.5 

60.0 

71.5 

Achillea cartilaginea 

0.75 

14.99 

57.8 

33.4 

31.7 

46.9 

33.6 

42.00 

Sanguisorba officinalis 

0.56 

6.46 

— 

30.9 

42.7 

47.6 

35.9 

69.1 

Carex wiluica 

0.47 

4.52 

— 

59.9 

46.1 

44.4 

39.3 

- 47.8 

Equisetum arvense 

0.16 

1.01 

— 

32.1 

29.5 

36.4 

36.3 

32.1 

Iris setosa 

0.13 

0.84 

— 

— 

41.9 

46.7 

42.8 

42.8 

Poa palustris 

0.95 

12.76 



47.2 

44.4 

47.6 

22.2 


3aKJiioneHne 


EcjIH epaBHHTB CpOKH HaCTyHJI eHHH MaKCHMaJIBHOrO HHCJia H,BeTym;HX 
Bhaob Ha ocTenHeHHOM h HacTOHm;eM jiyrax, to mohcho bhaotb , hto Ha HacTOH- 
m;eM Jiyry ohh 6ojiee no3AHne, neM Ha ocTenHeHHOM. Tan, pa3Hnn,a cpoKOB- 
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VI VII mi 


Phc» 6, KpHBBie ijBeTeHHH pacTeHHH 6ojioTHCToro Jiyra. 

b 1972 r. cocTaBHJia 10, b 1973 r. — 20 Alien. Mohoio nojiaraTB, hto pa3Hnija 
b cpoKax HacTynjieHHH MaKCHMajiBHoro KOJiHTOCTBa ijBeTymHx pacTeHHH 
Ha pa3JiHHHHx Tnnax jiyroB o6BHCHHeTC h KaK 6nojiorHTOCKHMH oco6emiocTHMH 
cjiararomnx AaHHBie coo6m;ecTBa bhaob, TaK h enceroAHBiMH KOJie6aHHHMH 
noroAHHx ycjioBHH h pe>KHMa naBOAKOB p. JleHH. 

HaMH 6bijio npoBeAeHo napajuiejiBHoe <$eHOJiorHTOCKoe Ha6jiiOAeHHe 
HaA Hordeum brevisubulatum Ha ocTenHemioM h HacTOHm;eM Jiyrax. OcTemieH- 
hbih Jiyr ajih H^MeHH hbjitotch rpaHHia;eH 3KOJioroH$HTou;eHOTHTOCKoro apeajia. 
HacTynjieHne Tex hjih hhhx <$a3 pa3BHTHH HHMeHH 3aBncejio ot 3aTonjieHHH 
ocTenHeHHbix JiyroB hjih ot KOJiHTOCTBa BHnaAaioiAHX ocaAKOB. Tan, b 1970 r. 
ipeTeHne hhmohh Ha ocTenHeHHOM Jiyry HanajiocB Ha 9 Asen no3>Ke, tom Ha Ha- 
CTOHEAeM. B 3TOT TOA OCTeHHeHHHH Jiyr He 3aJIHBaJICH naBOAKOBOH BOAOH. 
B 1971 r. b pe3yjiBTaTe o6pa30BaHHH 3aTopa Ha p. JleHe 3ajiHBajiHCB hohth 
Bee ynacTKH hohmh, bkjhotolh h BHCOKne rpHBBi. B pe3yjiBTaTe 3Toro ujBeTeHHe 
HHMeHH Ha oCTenfieHHOM Jiyry HanajiocB 28 hiohh, b to BpeMH KaK Ha HacTon- 
m;eM Jiyry — tojibko 7 hiojih. 

IlapajiJiejiBHBie (fceHOJiornTOCKHe Ha6jiK>AeHHH mbi hpoboahjih h HaA San- 
guisorba officinalis Ha HacTOHm;eM h 6ojiothctom jiyrax. Ilpn 3tom pa3BHTne 
KpoBoxjie6KH Ha 6ojiothctom jiyre 3ana3AHBaeT Ha 15—30 Asen no cpaBHeHHio 
o pa3BHTneM 3Toro BHAa Ha HacTOHm;eM Jiyry. TaK, Ha 6ojiothctom Jiyry 
ABeTeHne KpoBoxjie6KH HanajiocB b 1970 r, 18 VII, b 1971 h 1972 rr. — 
26 VII, Ha HacTOHm;eM Jiyry b 1970 r. — 5 VII, b 1971 r. — 4 VII, 
b 1972 r* — 27 VI. KaK npaBHJio, KpoBoxjie6Ka Ha 6ojiothctom Jiyry HMeeT 
yrHeTeHHBiH bha. 

PaccMOTpeB xapaKTepncTHKH ijeHOJiorHTOCKOH phtmhkh otacjibho ajih Ka>K- 
Aoro ynacTKa, nonBiTaeMCH conocTaBHTB nojiyTOHHHe AaHHHe h bbihbhtb toko- 
TopBie o6m;He 3aK0H0MepH0CTH. 

HecMOTpn Ha to hto Me>KAy pa3JiHHHHMH THnaMH noHMeHHHX JiyroB cym;e- 
CTByiOT nepexoAH, b onraMajiBHBix ycjiOBHHX pa3BHTHH kb^kahh thh jiyra 
xapaKTepn3yeTCH cbohm onpeAejieHHHM bhaobhm cocTaBOM. 3to AOKa3HBaeTCH 
H PHTMHKOH Ce30HHOrO pa3BHTHH JiyTOBHX TpaB. CpOKH MaKCHMyMa ABeTyiAHX 
pacTeHHH Ha ocTenHemioM Jiyry, KaK npaBHJio, HacTynaiOT paHBme, tom 
aa HacTOHm;eM h 6ojiothctom jiyrax. Phtm ce30HHoro pa3BHTHH pacTeHHH 
Ha ocTenHeHHOM Jiyry 6ojiBme 3aBHCHT ot bjihhhhh hotoahhx ycjioBHH, neM 
ot naBOAKOB p. JleHH. B to >Ke BpeMH pa3BHrae jiyroBHX TpaB Ha HacTOHm;eM 
h 6ojiothctom Jiyrax Sojinme Bcero 3aBHCHT ot pe>KHMa hojioboabh. 

Hamn Ha6jnoAeHHH HaA ce30HHHM pa3BHTHeM JiyroBHX TpaB p. JleHH 
no3BOJiHK)T, corjiaCHO noApa3AejieHHio H. B. Eophcoboh (1972), ottocth Bee 
TpaBHHHCTbie pacTeHHH hohmh k KopoTKOBereTHpylomHM, jieTHerOceHHe3eJie- 
HHM paCTeHHHM C HepHOAOM 3HMHe-BeceHHerO nOKOH. IIo CpOKaM ABeTeHHH 
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cpeflH TpaBHHHCTLix pacTeHHH hohmli mo>kho Bti^ejiHTB paHHe- h no3,n;HeBe- 
ceHHne, paHHe-, cpe^He- h no3AHejieTHne. 
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E. H. KyTac 

BJIHflHHE HHTEHCHBHOCTH OCBEHJ,EHHfl 
HA AHATOMHHECKOE CTPOEHHE JIHCTbEB 
HEKOTOPMX OPAH5KEPEHHBIX PACTEHHH 

E. N. K U T A S. THE EFFECT OF ILLUMINATION INTENSITY ON THE ANATOMICAL 
STRUCTURE OF LEAVES OF SOME GREENHOUSE PLANTS 

IfeyHajiocb BjiHHHHe ocBem.eHHH Ha aHaTOMiraecKoe CTpoeHHe jihctbcb 10 bh,o;ob opaH- 
5KepeHHBix pacTeHHH. 

BbtHCHeHO, HTO npn H3MeHeHHH yCJIOBHH CBeTOBOrO peJKHMa y pacTeHHH npOHCXOflHT 
H3MeHeHHH b CTpyKType jiHCTa. 06ni;aH ajih Bcex bh,o;ob pacTeHHH peaKiprn Ha yBejiiraeHHe 
HHTeHCHBHOCTH OCBenjeHHH SaKJIIOHaJiaCb B yBejIHHeHIIH TOJinjHHH HJiaCTHHKH JIHCTa, 
K03(j[)(J)HD;HeHTa najiHcaffHOCTH, .hjihhh kjigtok CTOJi6 T iaTOH napeHXHMH, KOJinnecTBa ycTbHij 
Ha 1 mm 2 noBepxHOCTH JiHCTa, a npn yMeHbmeHHH HHTeHCHBHOCTH 0CBem;eHHH — b yMeHb- 
meHHH BejiHHHHH 3thx noKa3aTejien. 

Ilpn 3tom cjie,n;yeT otmothtb, hto H3MeHeHHe hhtghchbhocth ocBem;eHHH He hphboaht 
K HOHBJieHHK) HOBbIX HpH3HaKOB CTpyKTypH JiHCTa (OCHOBHOH HJIBH CTpOeHHH JiHCTa OCTa- 
eTCH npejKHHM), a TOJibKO ycnjiHBaeT hjih ocjia6jiaeT cymecTByiomHe. 

CiueT HBJineTCH oahhm h 3 BeAymnx 3 KOJiornHecKHx <J)aKTopoB, oKa3HBaio- 
ib;hx BJiHHHne Ha pocT h pa3BHrae pacTeHHH. HaM npnxoflHjiocB Heo^HOKpaTHo 
Ha6jiiOAaTB, hto pacTeHHH b ycjioBnnx noMem;eHHH flocraraiOT Han6ojiBmHX 
pa3MepoB h Jiynme Bcero pa3BHBaiOTCH npn onraMajiBHOM ocBenjeHHH. B cjiy- 
na hx Kan He^ocTaTonHoro ocBemeHHH, Tan h H36BiTOHHoro (npHMtie cojmeHHBie 
jiynn) ^a>Ke npn nponnx onTHMajiBHBix ycjioBHHX (BjianuiocTB, TeMnepaTypa, 
HHTaHHe) y pacTeHHH HapymaiOTCH HopMajiBHBin pocT h pa3BHTne, hto npoHB- 
JIHeTCH B H3MeHeHHH TOJinjHHBI JIHCTOBOH IIJIaCTHHKH, flJIHHH Me>KAOy3JIHH. 

n03TOMy Bonpoc 06 OTHOmeHHH pacTeHHH K CBeTy HBJIHeTCH OAHHM 
H3 OCHOBHHX, B03HHKaK)IIi;HX HpH pa3Mein;eHHH pacTeHHH B HHTepBepaX. 

npHcnoco6jieHne pacTeHHH k CBeTy CBH3aHo c H3MeHeHneM aHaTOMH^ecKOH 
CTpyKTypBI JIHCTBeB. 3aBHCHMOCTB CTpyKTypBI JiHCTa OT ycjiOBHH OCBem;eHHH 
6njia o6BeKTOM MHoroHHCJieHHBix Hccjie,n;oBaHHH. Em;e IUTajiB (Stahl, 1880, 
1883) ycTaHOBHJi pa3JiHHHH b CTpyKType jihctbcb, bhpocihhx Ha ocBemeHHtix 
H 3aTeHeHHHX HaCTHX KpOHBI O^HOTO H TOTO >Ke ^GpeBa. 3aTeM 3TH pa3JIHHHH 
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0 OffTBepflHJiHCB MHoroHHCJieHHHMH pa. 60 Ta.MH n;ejioro pn^a HCCJieflOBaTejien 
(Johow, 1884; Dufour, 1886, 1887; Simon, 1891; Nordhausen, 1903, h aP*)* 
AHaTOMH^ecKan CTpyKTypa JincTa HBJineTCH oahhm H 3 AnarHocTHnecKHX 
noKa3aTejien, no KOTopoMy mohcho cyAHTB o peaKipm pacTeHnn Ha H 3 MeHeHne 
HHTeHCHBHOCTH OCBenjeHHH. B CBH3H C 3THM HaM Ka3aJIOCB Ii;ejieCOo 6 pa 3 HBIM 
npn H3yneHHH OTHOmeHHH paCTeHHH K pa3JIHHHBIM CBeTOBBIM yCJIOBHHM 
UHTepBepoB BocnojiB30BaTBCH 3 thm noKa3aTejieM. 

MeTOftHKa h oS'beKTbi nccjieAosaHnH 

B KanecTBe o6BeKTOB nccjieAOBaHHH 6 hjih b3htbi 10 bhaob opamKepeiraBix 
paCTeHHH: 1 Macleania angulata Hook., Ochna multiflora DC., Griselinia 
littoralis Roiaul., Pittosporum crassifolium Soland., Brunfelsia macrophylla 
Benth., Chloranthus spicatus (Thunb.) Makino, Ligustrum ovalifolium Hassk., 
Syzygium paniculatum Gaertn., Leucothoe axillaris (Lam.) D. Don, Metrosi- 
deros excelsa Soland. ex Gaertn. 


TABJIHItA 1 

9KOjioro-reorpa$iraecKaH xapaKTepncTHKa ohhthhx paCTemifi * 


PaCTeHHH 

>KH3HeHHaH 

(JjopMa 

OdjracTb pacnpocTpaHeHHH 

npHHaajre>KHOCTb 
k aKOTHny 

Macleania angulata 

KycTapHHK 

Ilepy (cy6TponHKH) 

CBeTOJiio6HBoe 

Brunfelsia macrophylla 

To me 

Bpa3IIJIHH (tpohhkh) 

TeHeBMHOCJiHBoe 

Pittosporum crassifolium 

» » 

HoBan 3ejiaHAHH (cy6Tpo- 
nHKii) 

IO-B CDIA (cy6TponHKH) 

To me 

Leucothoe axillaris 

» » 

» » 

Chloranthus spicatus 

» » 

IO-B A3HH (TpOnHKH) 

» » 

Ligustrum ovalifolium 

» » 

HnoHHH, KHTan (cy6TponHKH) 

GBeTOjiio6HBoe 

Ochna multiflora 

» » 

lOjKHan A$pHKa (cy6Tpo- 

HHKH) 

HoBan 3ejiaHAHH (cy6Tpo- 
hhkh) 

To me 

To >Ke 

Griselinia littoralis 

flepeBO 

» » 

Metrosideros excelsa 

To we 

» » 

■Syzygium paniculatum 

» » 

IO-B ABCTpaJiHH (cy6Tpo- 
hhkh) 

» » 


* 3 KOJioro-reorpa(J)H^ecKaH npHHap;jie>KH 0 CTb paCTeHHH onpeffeJieHa no «<X>JiopaM», cojjepjKamHM 
'CBenemiH o MecTax hx npoH 3 pacT 3 .HHh. 


,3jo onBiTa paCTeHHH HaxoAHJiHCB b opamKepee, r^e HopMajiBHO pocjra 
n pa3BHBajmcB. 3aTeM b B03pacTe A®yx JieT b BereTaTHBHOH <J)a3e pa3BHTHH 
6 bijih nepeHeceHBi b pa6onne noMenjeHHH HHCTHTyTa h pa3Mem;eHBi Ha hoao- 
KOHHHKax b Tpex 3Kcno3Hn;HHx: ceBepHOH, 3anaAHofi h k»khoh — c n;ejiBio 
o6ecneneHHH pa3HHn;Bi b HHTeHCHBHocTH ocBenjeHHH. 

KoHTpojieM cjiy>KHjio Tanoe me hhcjio paCTeHHH, ocTaBjieHHHx b opamne- 
pee. 

B ycjioBHHX noMem;eHHH paCTeHHH HaxoAHJiHCB npn ecTecTBeHHOH A«™ne 
Ahh h HHTeHCHBHocTH ocBenjeHHH. B JleHHHrpaAe noroAa HeycTomraBan. 

OceHBIO H 3HMOH npeo6jiaAaK)T naCMypHHe AHH C HH3KOH HHTeHCHBHOCTBH) 
ocBem;eHHH. B 3to speMH y paCTeHHH nepnoA oraocHTejiBHoro hokoh. BecHon 
h jieTOM, KorAa HacTynaeT nepnoA BereTaijHH, xapaKTepHa nepeMemiaH o6jian- 
HOCTB C OTHOCHTeJIBHO BHCOKOH HHTeHCHBHOCTBH) OCBenjeHHH. ^JIH CpaBHeHHH 
sejiHHHHBi ocBem;eHHH no 3kcho3hii;hhm hpoboahjih ee H3MepeHHH c homoiabio 
jnoKCMeTpa K)-16. B Ta6ji. 2 npHBeAeHa cpeAHHH hhtchchbhoctb ocBenjeHH h 
b nojiyAeHHBie nacBi am bcchbi h jieTa. 

Yxoa 3a pacTeHHHMH 3aKJiK>naJiCH b peryjmpHOM nojiHBe no Mepe npocBixa- 
hhh BepxHero cjioh 3eMJin b ropmKax. 


1 PaCTeHHH ajih ontrra OTo6paHH no 3KOJioro-reorpa$HnecKOMy npHHAHny (Ta6n. 1) 
H BHpameHH H3 HepeHKOB. 
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TABJ! 


KojiinecTBeHHBie noKa3aTeJin aHaTOMBraecKoro crpoennH jincT&ea 


PacTeHHH 

OpaH>«epefl (KOHTpojib), ocBemeHHOCTb 5000 jik 

lO^KHaa 

s a . 

Is 

gg 

Eh R 

gS 

® o 
a a 

■is 

os 

§§ 
a b 

0BSS3 

ggggs 

Sggga 

O t=C W O Eh 

w 3 
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ET§ g 

Eh CD S 
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a 

ST 
o s« 
tg a S 

O Eh g 

a o 

{T* 

• a 

S w 

5 s 
w 

• • 53 

SS>fg 

a 

s * 

as 

gl 

hT" 
11 
s 15 

•Is 

ts 

3 § 

Macleania angulata 

480+15 

0.40 

3 : 1 

39+2 

540+20 

22X15 

570+20 

0.50 

Ochna multiflora 

129+6 

0.83 

3 : 1 

25+2 

182+10 

30X16 

152+7 

1.20 

Leucothoe axillaris 

255+14 

0.76 

2 : 1 

24+1 

400+19 

26X18 

360+19 

0.86 

Griselinia littoralis 

435+16 , 

0.40 

2.1 : 1 

57+3 

210+11 

29X18 

492+12 

0.50 

Pittosporum crassifolium 

347+12 

0.33 

1.5 : 1 

40+2 

365+15 

23X17 

396+10 

0.50 

Syzygium paniculatum 

263+10 

0.33 

2.5 : 1 

15+1 

524+25 

18X10 

288+10 

0.66 

Brunfelsia macrophylla 

459+19 

0.50 

2.5 : 1 

57+4 

249+15 

32X25 

545 +20 

0.68 

Chloranthus spicatus 

236+11 

— 

— 

16+1 

223+12 

45X38 

273+10 

— 

Metrosideros excelsa 

409+16 

— 

6 : 1 

54+3 

619+27 

17X13 

454+18 

— 

Ligustrum ovalifolium 

216+9 

0.50 

3.6 : 1 

24+2 

329+21 

17X15 

305+12 

1.60 


HayneHne aHaTOMnnecicoro CTpoeHHH jihctbcb 6bijio npoBeAeHO cnyCTH tor 
co BpeMeHH paccTaHOBKH pacTeHHH no 9Kcno3Hn;HHM. 9 to o6ycjiOBJieHO TeM, 
htq b jiHTepaType cynjecTByiOT pa3HopennBHe mhohhh o cbotoboh ^eTepMHHa- 
ijhh CTpyKTypti jincTa. Tan, pa6ora M. HopAxay3eHa (Nordhausen, 1903) 
n H. T. Cepe6pnKOBa (1946) noKa3ajin, hto CTpyKTypa JincTa HHAyninpyeTCH 
b nepnoA ero BHyTpnnonenHoro pa3BHTHH n 3aBHCHT ot ycjioBHH, b kotopbix 
3an ji a abib a ji acB n <$opMnpoBajiacB nonica. ^pyrne me aBTopti (Stahl, 1880, 
H AP-) CKJIOHHBI CHHTaTB, HTO CBeT OKa3HBaeT BJIHHHHe Ha aHaTOMHHeCKOe 
CTpoeHne JincTa HenocpeACTBeHHo bo BpeMH BBixoAa ero H3 hohkh. B HanieM 
ontiTe a«Jih aHaTOMnnecKoro hcc ji e aob aHHH ncnojiB30BajiHCB jihctbh, BHpocnme 
H3 noneK, 3aJIO>KHBmHXCH B yCJIOBHHX pa3JIHHHOH HHTeHCHBHOCTH CBeTa. 
H3 roAHHHHx no6eroB, o6pam;eHHBix k CBeTy, 6 bijih b3htbi cpeAHne jihctbh 
b KOJinnecTBe 10 ajih Ka>KAoro BHAa, 3aKOHHHBmHe cboh pocT. MaTepnaji <$hkch- 
poBajm 70%-m cnnpTOM. Cpe3H 6 hjih CAejiaHti b ochobhom ot pynn 6 phtboh, 
nacTB cpe30B 6Hjia CAejiaHa Ha MHKpoTOMe. TojinjHHa cpe3a paBHa 20— 
25 MKM. 

H3MepeHHH TKaHen, KJieTOK, a TaiUKe noAcneTBi ycTBnn; Ha 1 mm 2 njionjaAH 
JincTa 6hjih BBinoJiHeHH c noMonjBio oKyjinp-MHKpoMeTpa no MeTOAHKe 
3. n. IlayineBOH (1974), npn yBejinneHnn oKyjinpa Xl5 h o6BeKTHBa XlO 
Ha MHKpocKone AY-12. MnKpocBeMKa CAejiaHa Ha MHKpocKone «Ergaval» 
npn yBejinneHHH oKyjmpa x4 n o6BeKTHBa XlO. 

CTaTHCTnnecKyio o6pa(5oTKy MaTepnajia npoH3BOAHjm no MeTOAHKe, pa3- 
pa6oTaHHon n. O. Pokhijkhm (1973). ^(ocTOBepHocTB pa3jiHHnn no 9kcho3h- 
u;hhm on;eHHBajm npn homoiah KpHTepnn CTBiOAOHTa. Pa3JiHHHH cnHTajracB 
AOCTOBepHBiMH, ecjiH ypoBeHB 3HannM0CTH He npeBBtmaji 5%. 

^aHHBie, nojiyneHHBie npn o6pa6oTKe MaTepnajia, CBeAeHti b Ta6ji. 2. 2 
IJn^pu: b Ta6jinn;e hbjihiotch cpeAHHMH H3 30 H3MepeHnn a*m Ka>KAoro BHAa. 


Pe3yjibTaTbi h hx oScyHCAeHne 

B ycjioBHHx Hamnx ohhtob pacTeHHH nojiynajin onraMajiBHoe KOjranecTBo 
boah bo Bcex Tpex 3 kcho3hii;hhx. 3to AaeT ocHOBaHne cnmaTB, hto H3MeHeHHH, 
npoHCmeAmne b CTpyKType jihctbcb ohbithbix pacTeHHH, BBi3BaHBi AenCTBneM 
CBeTa pa3JIHHHOH HHTeHCHBHOCTH H He CBH3aHBI C pe>KHMOM yBJia>KHeHHH. 

H3MeHeHHH aHaTOMHHeCKOrO CTpoeHHH JIHCTa B 3aBHCHMOCTH OT yCJIOBHH 
0CBem;eHHH npocjieAHM nepe3 H3MeHeHne Ka>KAoro CTpyKTypHoro 3JieMeHTa 
B OTAeJIBHOCTH (Ta6ji. 2). 

2 B Ta6jiHn;e OTcyTCTByioT noKa3aTejra no CTpoeHHH) jracTteB y pacTeHHH 3 anaAHon 
3KCn03HD;HH, nOTOMy HTO CBeTOBBie yCJIOBHH 3anaAHOH 3KCn03HAHH H KOHTpOJIH 6 hjih 
CXOAHH; nOHTH OAHHaKOBBIM OKa3aJIOCB H CTpoeHHe JIHCTteB. 
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fllJA 2 

paCTeHHH B 3aBHCHM0CTH OT HHTeHCHBHOCTH OCBemeHHH 


Y 3KCn03imHH, OCBemeHHOCTb 10 000 JIK 

CeBepHan aKcnoBHmiH 

OCBemeHHOCTb 400 jik 
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5 : 1 

48 ±3 

1000+35 

20X14 

341 +17 

0.25 

2 : 1 

26+2 

240+13 

25X20 

3.5 : 1 

29+2 

251 +14 

28X14 

102+5 

0.45 

2 : 1 

15+1 

132+12 

33X19 

2.3 : 1 

27+2 

250+21 

24X17 

164+12 

0.20 

1.3 : 1 

8+1 

260+13 

28X20 

2.2 : 1 

63+3 

248+10 

25X17 

377+10 

0.24 

2.1 : 1 

40+2 

190+12 

35X16 

1.6 : 1 

44+1 

411+19 

20X18 

325+11 

0.30 

1 : 1.2 

35+1 

342+16 

20X19 

3.2 : 1 

17+1 

715+30 

17X13 

227+10 

0.30 

1.8 : 1 

8+1 

308+20 

19X13 

2.8 : 1 

60+4 

280+17 

30X26 

285+15 

0.33 

1.5 : 1 

51 +3 

120+9 

36X22 

— 

19+1 

352+18 

41X31 

207+9 

— 

— 

12+1 

125+10 

50X38 

6.8 : 1 

67+4 

721 +29 

16X18 

201 +10 

— 

1.3 : 1 

40+3 

415+24 

18X14 

4.1 : 1 

28+2 

547+23 

15X13 

198+10 

0.40 

1.8 : 1 

21+1 

217+20 

23X17 


ToJimiHa JIHCTOBOH HJiaCTHHKH. H3 flaHHHX Ta6jl. 2 

bhaho, hto y Macleania angulata npn yBejraneHHH HHTeHCHBHOCTH CBeTa 
Tojim;HHa jihctoboh njiacraHKH yBejiHHHBaeTCH c 480 (kohtpojib) ao 570 
(io>KHaH 3Kcno3Hn;HH) mkm, a npn yMeHBmeHHH HHTeHCHBHOCTH CBeTa yMeHB- 
maeTCH c 480 ao 341 mkm (ceBepHan 3kcho3hii;hh). V Ochna multiflora jmcTOBan 
njiacTHHKa yTOJim;aeTCH npn yBejraneHHH HHTeHCHBHOCTH CBeTa co 129 (koh¬ 
tpojib) ao 152 (io>KHaH 3kcho3hi];hh) mkm h CTaHOBHTCH TOHBme c yMeHBmeHneM 
ocBem;eHHH co 129 (kohtpojib) ao 102 (ceBepHan 3kcho3hii;hh) mkm. AHajiornn- 
Ha h KapTHHa Ha6jnoAaeTCH b H3MeHeHHH tojiiahhh HJiaCTHHKH JiHCTa no 3kcho- 
3HAHHM y HOCJieAyiOIAHX 8 BHAOB paCTeHHH. 

CjieAOBaTejiBHo, y Bcex 10 bhaob, KaK CBeTOJiio6HBBix, TaK h TeHeBBiHocjm- 
bbix, npn yBejiHneHHH HHTeHCHBHOCTH OCBemeHHH ot 5000 ao 10 000 jik yBejin- 
HHBaeTCH TOJim;HHa JiHCTa, a npn yMeHBmeHHH CBeTa ot 5000 ao 400 — yMeHB- 
maeTCH. 3th AaHHBie corjiacyiOTCH c pe3yjiBTaTaMH, nojiyneHHBiMH mhotemh 
aBTopaMH A«an Apyrnx bhaob paCTeHHH b ycjiOBHHX ecTecTBeHHoro npoH3pacTa- 
hhh (Cormack, 1955; Anderson, 1955; OpjieHKo, 1956). IIpH btom HHTepecHO- 
oTMeTHTB, hto CTeneHB H3MeHeHHH A^HHoro HOKa3aTejiH AJifl KamAoro BHAa 
paCTeHHH pa3Han. B 6ojiBmen CTeneHH, He m y Apyrnx bhaob, H3MeHHjiacB 
TOJim;HHa jihctoboh HJiaCTHHKH y TeHeBBiHocjiHBoro Leucothoe axillaris 
(hohth b 1.5 pa3a), TeHeBBraocjiHBO vl Brunfelsia macrophylla h CBeTOJiio6HBoro 
Metrosideros excelsa (hohth b 2 pa3a). IIohth y Bcex bhaob, 3a HCKjnoneHHeM 
Leucothoe axillaris , H3MeHeHne tojiiahhbi jihctoboh HJiaCTHHKH npoH3omjia 
b pe3yjiBTaTe H3MeHeHHH a«™hh KJieTOK cTOJi6HaTOH napeHXHMBi, ay L. axil¬ 
laris — H3MeHeHHH HHCJia CJIOeB CTOJl6HaTOH napeHXHMBi (KOHTPOJIB — 3 CJIOH, 
ceBepHan 3kcho3hi];hh — 1 cjjoh) (pnc. 1 ). 

OTHomeHHe tojiiahhh CTOJi6naTOH napeHXHMBi 
k ry6naTOH hjih K03$$Hn;HeHT najiHcaAHOCTH. 
Ilpn yBejinneHHH OCBemeHHH K03$$nn;HeHT najiHcaAHOCTH yBejiHHHBaeTCH, 
a npn yMeHBmeHHH HHTeHCHBHOCTH OCBemeHHH yMeHBmaeTCH y cjieAyiomnx 
bhaob paCTeHHH: Macleania angulata , Ochna multiflora , Leucothoe axillaris , 
Griselinia littoralis , Pittosporum crassifolium , Syzygium paniculatum , Brun- 
felsia macrophylla , Ligustrum ovalifolium. 

,IJjih Chloranthus spicatus (TeHeBBiHocjiHBoe) h Metrosideros excelsa (cBeTo- 
jiio6HBoe) xapaKTepHa roMoreHHan CTpyKTypa JiHCTa bo Bcex Tpex 3kcho3h- 
n;HHX. y nepBoro BHAa Me30$HJiJi JiHCTa coctoht H3 KJieTOK ry6naTOH napeH- 
XHMBI, y BTOporO — H3 KJieTOK HaJIHCaAHOH napeHXHMBi. 

y Pittosporum crassifolium (TeHeBBiHocjiHBoe) , Syzygium paniculatum 
(cBeTOJiio6HBoe), Ligustrum ovalifolium (cBeTOJiio6HBoe) K03$<$Hn;HeHT najiH¬ 
caAHOCTH H 3 MeHHJiCH oneHB He3HanHTejiBH0 npn yMeHBmeHHH ocBemoHHH. 
,IJjiH Pittosporum kohtpojib — 0.35, ceBepHan 3kcho3hii;hh — 0.30; aHajiornn- 
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Phc. 1 . nonepe^HHH cpe3 jracTa Leucothoe axillaris (Lam.) D. Don. 


A — KOHTpOJIb, B — JOJKHaH 9KCII03HHHH, B — CeBepHaH 3KCII03HIJHH, 63 — BCpXHHH 3imKepMa, H3 — 
SHJKHHH 3inmepMa, cn — CTOJiSnaTaa napeHXHMa, zn — ryOqaTaa napeHXHMa, en — B03nyxoHOCHue 

hojiocth, nn — npoBOAflmHft nynoK. 


na h KapTHHa h ajih Syzygium. Y Ligustrum ovalifolium kohtpojib — 0.50, 
ceBepHaa 9KCho3hijhh — 0.40. 

OTHomeHne pqeh k mnpnHe k ji e t o k c t o ji 6 e a- 
toh napeHXEM h. 3 H 3 AaHHHx Ta6ji. 2 bhaho, hto y Macleania angu - 
lata npn 6ojiee chjibhom ocBemeHHH kjigtkh CTOJiSnaTOH napeHXHMH bhthth- 
saiOTCH b AJiHHy, a npn yMeHbmeHHH CTaHOBHTCH Kopone, b to speMH KaK 
mnpHHa hx npaKTnnecKH He H3MeHHJiacb (kohtpojib — 3:1, rnmnea. okcho- 
bhijhh — 5:1, ceBepHan 9 kcho3hijhh — 2:1). Tanan me 3aKOHOMepHOCTb 
b H3MeHeHHH pa3MepoB KJieTOK CTOJiSnaTOH napeHXHMH xapaKTepHa ajih 
cjieflyioniiHX 6 bhaob pacTeHnn: Ochna multiflora , Pittosporum crassifolium , 
Syzygium paniculatum , Brunfelsia macrophylla , Metrosideros excelsa , Li¬ 
gustrum ovalifolium . 

y Leucothoe axillaris (TeHeBHHoejiHBoe) h Griselinia littoralis (cBeTOJiioSH- 
Boe) cooTHomeHne ajihhh k mnpHHe KJieTOK npaKranecKH He H3MeHHJiocb 


3 CooTHomeHHe ajihhh k mnpHHe KJieTOK ry6 i iaTOH napeHXHMH cymecTBeHHO He H3Me- 
HflJIOCB no 3KCn03HAHHM. 
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Phc. 2. IIonepe^HEiH cpe3 JiHCTa Griselinia littoralis Roaul. 

A—B — to me, hto Ha pnc. 1 . 

k — KyTHKyjia, kji — KojiJieHXHMa, dp — npy3H OKcajiaTa Kajibi^HH, x — xjioponjiacTU. OcTajibHiitf 

o6o3HaHeHHH Te me, hto h Ha pnc. 1. 



c H3MeHeHHeM HHTeHCHBHocra ocb emeHHH, ho y 3 thx bhaob pacTeHHH ysejin- 

HHJIOCB HHCJIO CJIOeB naJIHCa^HOH TKaHH Ha K»KHOH 3KCH03HIi;HH H yMeHBIUH- 
jiocb — Ha ceBepHOH (pnc. 1, 2). 

T o ji m; h h a 3 n n ^ e p m bi (b e p x h e h). 4 y Macleania angulata 

C yBejIHHeHHeM HHTeHCHBHOCTH OCBeni;eHHH TOJimHHa 3HH^epMBI yBejIHHH- 
BaeTCH h, Hao6opoT, c yMeHBmeHneM HHTeHCHBHOCTH CBeTa TOJimHHa anHAepMBi 
yMeHBmaeTCH (KOHTpojiBHan 3 kcho3hii;hh — 39, K»KHaH — 48, ceBepHan — 
26). Tanan me 3aK0H0MepH0CTB b H3MeHeHHH tojiiahhbi annAepMBi jiHCTa xa- 
paKTepHa ajih 'OCTajiBHBix bhaob pacTeHHH. B 6ojiBmeH CTeneHH, He m y APyrnx 
bhaob pacTeHHH, H3MeHHJiacB TOJinpaHa anHAepMBi y Tpex bhaob: Ochna multi- 
flora — CBeTOJiioSHBoe (kohtpojib — 25, KmHaH 3kcho3hh;hh — 29, ceBep- 
nan — 15), Leucothoe axillaris — TeHeBBmocjiHBoe (kohtpojib — 24, logman 
3kcho3hii 1 hh — 27, ceBepHaH — 8), Metrosideros excelsa — CBeTOJiio6HBoe 
(kohtpojib — 54, logman 3Kcno3Hip[H — 67, ceBepHaH 3kcho3hh;hh — 40). 

Hhcjio y c t b h h; Hal mm 2 noBepxHocTi JiHCTa h hx 
p a 3 m e p bi* H3 Ta6ji. 2 bhaho, hto y Bcex bhaob pacTeHHH c yBejinneHneM 
HHTeHCHBHOCTH ocBenjeHHH (lOHaiaH 3kcho3hh;hh) hhcjio ycTBHn; B03pacTaeT 
no cpaBHeHHio c KOHTpojieM, a npn yMeHBmeHHH HHTeHCHBHOCTH 0CBem;eHHH 
{ceBepHan 3kcho3hu;hh) hx CTaHOBHTCH MeHBme. 

B H3MeHeHHH pa3Mepa ycTBHn; no 3 kcho3hh;hhm He yuajiocB o6Hapy>KHTB 
neTKOH 3aK0H0MepH0CTH. OneBHAHo, pa3Mep ycTBHn; — noKa3aTejiB, xapaKTe- 
pH3yioni;HH He CBeTOBOH, a CKopee boahbih pe>KHM. 

Ha ocHOBaHHH BBimeH3Jio>KeHHoro mo>kho c^ejiaTB 3aKJHoneHHe o tom, 
hto Bee HCCJieAOBaHHBie HaMH bhabi pacTeHHH, KaK CBeTOJiio6HBBie, TaK h TeHe- 
BBIHOCJIHBBie, peaTHpOBaJIH Ha H3MeHeHHH yCJIOBHH CBeTOBOTO pe>KHMa. HHTe- 
peCHBIM HBJIHeTCH TOT $aKT, HTO Ka>KABIH BHA paCTeHHH B H3BeCTHOH CTeneHH 
pearnpoBaji no-CBoeMy. IIpH btom HaM He yAajiocB o6Hapy>KHTB o6m;eH 3aKOHo- 
MepHOCTH Me>KAy H3MeHeHHHMH B aHaTOMHHeCKOM CTpoeHHH JiHCTa H HX CBeTO- 
JIK)6HeM HJIH TeHeBBIHOCJIHBOCTBK). CjieAyeT OTMeTHTB, HTO H3MeHeHHe HHTeHCHB¬ 
HOCTH ocBem,eHHH He hphboaht k noHBJieHHio hobbix npn3HaKOB CTpyKTypBi 
JiHCTa, HanpnMep onymeHHH, a jihdib ycnjiHBaeT hjih ocjia6jineT cynjecTByio- 
njHe. 

06m;aH ajih Bcex bhaob pacTeHHH peaKijHH Ha B03pacTaHne HHTeHCHBHOCTH 
ocBem;eHHH 3aKjnonajiacB b yBejmneHHH tojiiahhbi njiacTHHKH JiHCTa, ko3$$h- 
ipieHTa najiHcaAHocTH, a«™hbi kjictok CTOJi6naTOH napeHXHMBi, nncjia ycTBHn; 
Ha 1 MM 2 HOBepXHOCTH JiHCTa, a npn HOHHHCeHHH HHTeHCHBHOCTH OCBem;eHHH — 
b yMeHBmeHHH BejiHHHHBi 3thx HOKa3aTejieiL TaKan njiacTHHHocTB b CTpyK- 
Type JIHCTBeB HCCJieAOBaHHBIX HaMH BHAOB pacTeHHH, KaK CBeTOJno6HBBIX, 
TaK H TeHeBBIHOCJIHBBIX, HBJIHeTCH OAHHM H3 CHOCo6oB HX HpHCHOCo6jieHHH 
K pa3JIHHHOH HHTeHCHBHOCTH OCBenjeHHH. 9 tO A^JIO B03M02KH0CTB paCTeHHHM 
BBDKHTB H A^TB HpnpOCT BO BCeX TpeX 3KCH03HH;HHX. B OTHOmeHHH HpnpoCTa 
neo6xoAHMo OTMeTHTB, hto h;h$pbi, xapaKTeprayiomHe npnpocT, 6bijih 6ojib- 
mHMH y pacTeHHH b opamnepee h Ha k»khoh 3kcho3hh;hh ho cpaBHeHHio c h;h<$- 
paMH Ha ceBepHOH 3kcho3hh;hh (Ta6ji. 3). CjieAOBaTejiBHo, Han6ojiee 6jiaro- 
npHHTHBIMH A*^ BCeX HCCJieAyOMBLX BHAOB paCTeHHH OKa3ajIHCB yCJIOBHH 
C HHTeHCHBHOCTBK) OCBenjeHHH 5000 — 10 000 JIK. 9tO HaBOAHT Ha MBICJIB O B03- 
mo>khocth ycnemHoro HcnojiB30BaHHH 3thx bhaob pacTeHHH b 03ejieHeHHH 
HHTepBepoB, HMeioiAHX cxoAsyio 0CBem;eHH0CTB. 

C AejIBIO BBIHCHeHHH BJIHHHHH aHaTOMHHeCKOH CTpyKTypBI JIHCTBeB Ha pOCT 
pacTeHHH 6hjio CAejiaHo conocTaBJieHne h;h<$pobbix abhhbix ho npnpocTy 
o h;h$pobhmh AaHHHMH no CTpyKTypHBiM ajieMeHTaM JiHCTa. B pe3yjiBTaTe 
He yAajiocB o6Hapy>KHTB hctkoh 3aBHCHM0CTH MemAy, npnpocTOM no6eroB 
h KamAHM CTpyKTypHBiM ajieMeHTOM jiHCTa b otacjibhocth. OAHaKO CjieAyeT 

OTMeTHTB, HTO BHABI, KOTOpBie HMejIH OTHOCHTeJIBHO TOJICTyiO JIHCTOByK) HJia- 

OTHHKy (Macleania angulata , Griselinia littoralis , Pittosporum crassifolium , 
Brunfelsia macrophylla , Metrosideros excelsa ), AaJin 6ojibihhh npnpocT no6e- 
tob, a bhabi c tohkoh jihctoboh HJiacTHHKOH — MeHBmHH (Ochna multiflora , 

4 TojHAHHa HHJKHeS anHAepMEI nOHTH He H3MeHHJiaCB npn pa3HOH HHTeHCHBHOCTH 

ocBeni;eHHH. 
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TAEJIHIJA 3 

TOflOBOH npHpOCT paCTeHHH (b %) B 3aBHCHM0CTH 
OT TO.TTTT nTTTTiT JIHCTOBOH HJiaCTHHKH (MKM) nO 3KCH03HAHHM 


PaCTeHHH 

OpaHTKepen 

(KOHTpOJIb), 
OCBemeHHOCTb 
50000 jik 

lOJKHaH 9KCIIO- 
3HHHH, OCBemeH¬ 
HOCTb 10 000 jik 

CeBepHan 
9KCn03HKHH, 
OCBemeHHOCTb 
400 JIK 

npHHajIJie?KHOCTb 

K 9K0THny 

CO 

W 

S rri 

EJh 
s 2 
g§ 

!i 

So 

no 

c a 

CO 

h 

& w 

ffg 

B g 
o s 

tH EJ 

n 

no 
e e 

CO 

u 

R g 

Eh m 

no 
e e 

Macleania angulata 

480 

48 

570 

63 

341 

17 

CBeTOJiio6HBoe 

Ochna multiflora 

129 

15 

152 

20 

102 

5 

To 5 Ke 

Leucothoe axillaris 

255 

23 

360 

39 

164 

15 

TeHeBHHoejiHBoe 

Griselinia littoralis 

435 

40 

492 

64 

377 

18 

GBeTOjiio6HBoe 

Pittosporum crassifolium 

347 

33 

396 

55 

325 

16 

TeHeBHHOCjiHBO e 

Syzygium paniculatum 

263 

25 

288 

45 

227 

14 

CBeTJJTH) 6 HBOe 

Brunfelsia macrophylla 

459 

47 

545 

66 

285 

15 

TeHeBHHoejiHBoe 

Chloranthus spicatus 

236 

20 

273 

. 37 

207 

14 

TeHejno 6 nBoe 

Metrosideros excelsa 

409 

38 

454 

53 

201 

15 

GBeTOJiio6HBoe 

Ligustrum ovalifolium 

216 

18 

273 

34 

198 

9 

To 5 K 0 


Syzygium paniculatum , Chloranthus spicatus) (Ta6ji. 3). B rpynnu: paCTeHHH 

C OTHOCHTeJIBHO TOJICTOH H TOHKOH JIHCTOBOH HJiaCTHHKOH BODIJIH KaK 
CBeTOJIK)6HBHe, TaK H TeHeBHHOCJIHBLie BH^fcl. Bo3MO>KHO, HTO TOJimHHa 
JIHCTOBOH HJiaCTHHKH KaK flJIH CBeTOJIK)6HBBIX, TaK H flJIH TeHeBHHOCJIHBHX BH- 
Aob 0KaH?eTCH b KaKOH-To CTeneHH nojie3HtiM npH3HaKOM npn noA^ope accop- 
THMeHTa paCTeHHH 03ejieHeHHH HHTepBepoB. 

B 3aKJH0HeHHe CHHTaio cbohm npHHTHHM AOJiroM Btipa3HTB 6jiaroAapHOCTB 
KaHAHAaTy 6HOJiorHHecKHX HayK JT. P. IleTpoBOH 3a MeTOAH^ecKne yKa3aHHH 
npn BtinojiHeHHH AaHHOH pa6ora. 
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M. M. TopfleeBa 

H3MEHEHHE PACTHTEJIbHOCTH 
ME30TP00>H0r0 COArHOBOPO EOJIOTA 
nPH ftJIHTEJIBHOM BHECEHHH Y^OBPEHHH 

M. M. GORDEYEVA. THE CHANGES OF VEGETATION OF MESOTROPHIC SPHAGNUM 
MIRE UNDER LONG-TERM FERTILIZATION 

BHeceHne NPK h H 3BecTH b TeneHHe 7 jieT npnBejio k 3HaHHTejiLHHM h 3M6H6 hhhm b pac- 

THTeJIBHOCTH Me30Tp0$H0r0 60 JI 0 Ta. IIOHTH HOJIHOCTbK) HCHe3JIH mxh, yBejiHHHJiacb o6mafl 
HaA3eMHan Macca TpaB. IIoBHmeHHH 3$<J)eKTHBH0CTH yAo6peHHH no Mepe yBejiBraeHHn 
AJiHTejibHOCTH nepnofla hx BHeceHHH He OTMeneHo. Ha6juo,n;ajiHCL H3MeHeHHH b HHCJie, 
COCTaBe H 3 HaHHMOCTH AOMHHaHTOB. B BapHaHTaX CaNPK H NPK ClJopMHpOBaJICH OTHO- 
CHTeJIBHO yCTOHHHBHH (J)HT0D;eH03 CO CMeHOH HO TO^aM A^yX aftcOJIIOTHHX AOMHHaHTOB — 
Calamagrostis canescens H Car ex rostrata. 

B 1971 r. Ha TeppnTopHH 3BeHHropoACKon 6HOJiorHuecKOH CTaHijHH Mry 
(6jih3 r. 3BeHHropoAa Mockobckoh o6ji.) 6hjio 3ajio>KeHO HecKOJiBKo ohbitob 
AJIH BHHCHeHHH 3H3 1 ieHHH o6eCHeueHHOCTH 60JIOTHHX paCTeHHH 9JieMeHTaMH 
MHHepaJIBHOrO HHTaHHH. OaHH H3 OHHTOB HOCTaBJieH Ha Me30Tpo$HOM C^arHO- 
bom 6ojioTe njiom;aAi>io okojio 3 ra, OKpymeHHOM co Bcex ctopoh ejioBo-cocHo- 
BfciM jiecoM. I^eHTpajiBHan uacTB 6ojioTa 3aHHTa pa3pen?eHHHM ApesocToeM 
c npeo6jiaAaHHeM Pinus sylvestris L. f. uliginosa. B TpaBHHo-KyCTapHHUKOBOM 
npyce AGMHHnpyK )t Eriophorum vaginatum L. h Oxycoccus palustris Pers., 
b moxobom noKpoBe — Pleurozium schreberi (Brid.) Mitt. (Ha Konnax) h 
Sphagnum angustifolium (Russ.) C. Jens. IIepH<|>epHHHaH uacTB 6ojioTa, 
3aHHMaK)m;aH 3HawrejiBHo 6ojiBmyio njiom;aAi>, — 6e3JiecHan, 6ojiee yBJiam- 
HeHHan, co cnjiomHLiM hokpobom H3 Sphagnum fallax (Klinggr.) Klinggr. 
11 pa3pe>KeHHLiM (npoeKTHBHoe noKptiTHe 25 — 30%) TpaBHHHM hokpobom 
H3 Menyanthes trifoliata L., Comarum palustre L., Naumburgia thyrsiflora (L.) 
Reichb., Calamagrostis canescens (Web.) Roth, Carex rostrata Stokes, C. lasio- 
carpa Ehrh. h AP- 

Ohht 6liji 3ajio>KeH b nepniftepHHHOH uac th 6ojioTa, KOTopan c Becm>i no- 
KpuTa boaoh. Mohjhoctb Top$a 50 cm. CxeMa ontiTa BKJiiouajia 4 BapnaHTa: 
kohtpojib (6e3 yAo6peHHH) h BapnaHTH c BHeceHneM yAo6peHHH — Ca, 
CaNPK, NPK. HjiomaAB Ka>KAOH a^jihhkh 15 m 2 (5x3 m). yAo6peHHH bho- 
chjih enieroAHO c 1971 no 1977 r.: Ca — b $opMe aojiomhtoboh MyKH b kojih- 
necTBe 3 T/ra(KpoMe 1973 r.); NPK — b cjieAyioiAHX KOjrauecTBax: aMMHau- 
Han cejiHTpa — H3 pacueTa 300 kt a30Ta Ha 1 ra; cynep$oc$aT — 200 Kr P 2 0 5 
Ha 1 ra; xjiophcthh Kajrafi — 300 Kr K 2 0 Ha 1 ra. 

Pe3yjiBTaTH a^hctbhh yAoSpeHHH Ha pacTHTejiBHocTB, nojiyueHHBie 
b 1973—1974 rr., 6lijih ony6jiHKOBaHH paHee (Pa6oTHOB, PaKHTHHa, 1976). 
C 1975 r. mh npoAOJimajiH Ha6juoAOHHH h yueTH. B HacTOHmen pa6oTe CAejiaHa 
nonHTKa npoaHajiH3HpoBaTB HeKOTopne HTorn ceMHJieraero BHeceHHH yAoSpe- 
hhh, a TaioKe bhhchhtb hx BJiHHHne Ha H3MeHUHB0CTB H3ynaeMoro 
(|)HTon;eH03a. 

ynera npoBOAHJiH JieTOM b 1975—1977 rr. Ha KaJKAon H3 nerapex ohht- 
hhx a^jirhok 6pajin yKocH c 25 njiom;aAOK no 0.1 m 2 (no6ern cocyAHCTtix pacTe- 
hhh cpe3ajiH y noBepxHocTH hohbh, mxh — Ha ypoBHe nepexoAa b 6ecxjiopo- 
<$HJiBHyio nacTB). Ykoch pa36npajiH no BHAaM, noACHHTtiBajiH hhcjio sereTa- 
thbhhx h reHepaTHBHHx no6eroB TpaB, BucyniHBajiH ao B03AymHo-cyxoro 
COCTOHHHH H B3BeiHHBaJIH. E>KerOAHO OCeHBH) TpaBOCTOH Ha yA 06 pHeMLIX 
ynacTKax CKamnBaJiH. 

YcTaHOBJieHO, hto hoa bjihhhh6m AJiHTejiBHoro BHeceHHH yAo6peHHH 
pacTHTejiBHocTB 6ojioTa npoH3omjiH KopeHHLie H3MeHeHHH. B Ta6ji. 1 npeA- 
CTaBJieHH AaHHtie 3a 1975—1977 rr. no o6m;eH Macce TpaB h mxob. 06m;aH 
Macca mxob Ha yAo6pneMHx ynacTKax pe3KO CHH3HJiacb: b BapnaHTe c BHece- 
HHeM Ca OHa cocTaBjmjia 19—61% ot kohtpojih (100%), b BapnaHTax c BHece- 
HHeM CaNPK h NPK — ot cothx aojien npon;eHTa go 1% , riogoSHHe H3MeHe- 
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hhh b moxobom noKpoBe 6tuin OTMeneHti yme b nepBtie roAti BHeceHHH yAo6pe- 
HHH (PaSoTHOB, PBKHTHHa, 1976). Mo>KHO CKa3aTB, HTO, HeCMOTpH Ha HeKOTO- 
ptie KOJie6aHHH Maccti mxob ot ro^a k roAy, hx peaKijHH Ha yAo6peHne 
ocTaeTCH HeH3MeHHon: b BapnaHTe c BHeceHneM NPK mxh hohth hojihoctbio 
oTMnpaiOT; b BapnaHTe Ca B03pacTaeT Macca Calliergon stramineum (Brid.) 
Kindb. h chjibho CHHTKaeTCH Sphagnum fallax (Ta6ji. 2). yBejinneHne MaccBi 
Calliergon stramineum npn BHeceHHH H3BecTH motkho o6t>hchhtb CHnnceHneM 

KHCJIOTHOCTH BOAtl, HponHTtlBaiOIAeH MOXOBOH HOKpOB, a TaKHte yCTpaHeHHeM 
B03A6HCTBHH MonjHoro KOHKypeHTa — c^arHyMa. OTpnijaTejiBHyio peaKn;Hio 
mxob Ha BHeceHne yAo6peHnn mbi CBH3tiBaeM npemj^e Bcero c Henocpe^CTBeH- 
HBIM, TaK Ha3BIBaeMHM MyCKODjH^HBIM ^HCTBHeM yAo6peHHH. IIo-BHAHMOMy, 
3HanHTejiBHo MeHBmyio pojiB HrpaeT 3aTeHeHne mxob b pe3yjiBTaTe <J)opMnpo- 
BaHHH 6ojiee BticoKoro h coMKHyToro TpaBocTon. MexaHH3M H36npaTejiBHo 
MycKon;HAHoro a^hctbhh yAo6peHnn Tpe6yeT AonojmnTejiBHtix nccjieAOBaHnn. 

06m;aH HaA3eMHan Macca TpaB (Ta6ji. 1) b KOHTpojie 6tuia HeBejiHKa — 
256.8—487.9 r. B BapnaHTe Ca b 1976 r. HaSjuo^ajiocB HenoTopoe CHnnceHne 
MaccH TpaB (95% ot kohtpojih), b 1975 h 1977 r. oHa B03paCTajia npnMepHo 
BABoe. B A®yx APyrnx BapnaHTax MaKCHMajiBHoe yBejinneHne Maccti TpaB 
oTMeneHo b 1975 r.: b BapnaHTe CaNPK — b 4.2 pa3a, NPK — b 3.9 pa3a; 
b 1976 n 1977 rr. OHa yBejinnnBajiacB no cpaBHeHnio c KOHTpojieM b 2.2— 
2.8 pa3a. famine 06 o6m;eH Macce TpaB 3a 1973 r. (Pa6oTHOB, PaKHTHHa, 1976) 
H 3a 1975— 1977 rr. n03B0JIHK)T 3aKJIK)HHTB, HTO 3<$<$eKTHBHOCTB yAo6peHHH 
He noBtimaeTCH no Mepe yBejinneHHH AjmTejiBHOCTH nepno^a nx BHeceHHH 
(no KpanHen Mepe 3a 7 jieT). 

Pe3yjiBTaTti yneTa Maccti n nncjia no6eroB otacjibhhx bhaob, npoBeAeH- 
Horo b 1977 r., npnBeAeHti b Ta6ji. 2. B Ta6jinn;y He BKjnoneHa Carex elata All. 
ssp. omskiana (Meinsh.) Jalas, KOTopan, xoth h cocTaBJiHJia b pa3Htie toru 
ot 5 ao 19% yponcan Ha kohtpojibhoh AOJiHHKe, Ha Apyrnx ynacTKax OTCyT- 
CTBOBaJia, HTO CBH3aHO C pa3JinnnHMH B HCXOAHOM COCTOHHHH paCTHTeJIBHOCTH 
OntlTHHX AOJIHHOK. 

TABJIHI1A 1 

H3MeHeHHe o6m;eH MaccH TpaB h mxob b pe3yjitTaTe 
BHeceHHH yAo6peHHH (njioin;aAB y^eTa 2.5 m 2 ) 


06maH HaA3eMHan Macca TpaB 


06maH Macca mxob 


toa y^eTa 


BapnaHTH 

onbua 

1975 

1976 

1977 

1975 

1976 

1977 


r 

% 

r 

% 

r 

% 

r 

% 

r 

% 

r 

% 

KOHTpOJIfc 

256.8 

100 

487.9 

100 

345.3 

100 

672.4 

100 

568.0 

100 

599.8 

100 

Ca 

524.9 

204 

464.5 

95 

683.9 

198 

152.9 

23 

108.8 

19 

367.8 

61 

CaNPK 

1067.6 

416 

1381.8 

283 

765.2 

222 

0.4 

<1 

6.4 

i 

3.2 

<i 

NPK 

995.8 

388 

1321.1 

271 

907.5 

263 

0.3 

<1 

1.8 

<i 

2.8 

<i 


06m;ee hhcjio no6eroB TpaB b 1977 r. Ha Bcex yAo6peHHtix ynacTKax yBejin- 
hhjiocb no cpaBHeHnio c KOHTpojieM Han6ojiee 3HannTejiBHO b BapnaHTe Ca 
(rjiaBHtiM o6pa30M 3a cneT yBejinneHnn nncjia no6eroB Menyanthes trifoliata 
n Carex lasiocarpa , TorAa Kan b A®yx APyrnx BapnaHTax hhcjio no6eroB bthx 
pacTeHnn chh3hjiocb). Cxoahhm o6pa30M H3MeHHJiocB o6in;ee hhcjio no6eroB 
TpaB noA BjinHHneM yAo6peHnn n b npeAHAymne toah. B cpeAHeM 3a 4 roAa 
hhcjio no6eroB no cpaBHeHnio c KOHTpojieM B03pacTajio: b BapnaHTe Ca — 
b 2.1 pa3a, CaNPK n NPK — b 1.4 pa3a. 

Pa3Htie bhah TpaB pa3JinnHO pearnpoBajin Ha BHeceHne yAo6peHnn. Tan, 
ypontan n hhcjio no6eroB Agrostis canina L. b BapnaHTe Ca enceroAHO yBejinnn- 
BajincB no cpaBHeHnio c KOHTpojieM, b BapnaHTax CaNPK n NPK, Hao6opoT, 
CHn>KaJiHCB, 3a HCKJHoneHneM 1977 r. (BapnaHT NPK). Carex canescens L. 
qam;e Bcero (b tom nncjie n b 1977 r.) 6jiaronpnHTHo pearnpoBajia Ha BHeceHne 
oahoh H3BecTH, a Ha BHeceHne CaNPK n NPK oTBenajia CHnnceHneM Maccti. 
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TAEJIHIJA 2 

Hafl 3 eMHaa Macca h hhcjio no6erOB pacTeHHH (miomajiB y^eTa 2.5 M a , 1977 .) 

KoHTpojib I Ga I CaNPK I NPK 
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Bee c yneTOM Carex elata ssp. omshiana . 





PeaKiprn Carex lasiocarpa Ha BHeceHne 
H3BeCTH 6tIJia pa3JIHHH0 H b pa3Htie 
roA*i, a Ha BHeceHne CaNPK h NPK — 
OTpHDjaTeJIBHOH. CxOAHHM ()6pa30M OT- 
Benajm Ha yAo6peHne Comarum pa- 
lustre h Menyanthes trifoliata (^amrae 
Ta6ji. 2 othochtch tojibko k BereTa- 
thbhhm no6eraM 3 thx pacTeHHH, TaK 
nan reHepaTHBHBix 3a BpeMH npoBeAe- 
hhh onBiTa He hohbhjiocb; y Menyan¬ 
thes trifoliata yHHTHBajin name Bcero 
oTAejiBHBie jihctbh, HHorAa — BOCXO- 
AHm;He no6ern c 2—3 jihctbhmh). 
ynacrae Naumburgia thyrsiflora Ha 
Bcex yn;o6peHHBix ynacTKax no cpaBHe- 
hhk) c KOHTpojieM CHH>KajiocB. Han6o- 
Jiee 6jiaronpHHTHo Ha yAo6peHne pea- 
rnpoBajiH Calamagrostis canescens h 
Carex rostrata , HaA3eMHan Macca ko- 
TopBix Ha Bcex yAo6peHHBix ynacTKax 
y b e jihhhb a ji ac b no cpaBHeHHio c koht- 
pojieM (Ta6ji. 2), npnneM H3MeHeHne 
MaccBi 3 thx A®yx bhaob no roA&M 6 bijio 
H epaBHOMepHBIM B pa3JIHHHBIX Bapn- 
aHTax onBiTa (Ta6ji. 3). Ecjih yBejinne- 
Hne MaccBi Calamagrostis canescens 
nponcxoAHJio b ochobhom 3a cneT yBe- 
jinneHHH HHCJia ero no6eroB, to Macca 
Carex rostrata b BapnaHTax c BHeceHneM 
NPK B03pacTajia 6jiaroAapn yBejin- 
neHHio Kan nncjia BereTaraBHHX no6e- 
tob, Tan h nx mohi;hocth, AocTnraio- 
m;eH 0.5—0.6 r h 6ojiee (moiahoctb 
B ereTaTHBHBix no6eroB Carex rostrata 
b KOHTpojie okojio 0.3 r). HecoMHeHHo, 
CHHBKeHne yponcan Bcex Apyrnx bhaob 
T paB b BapnaHTax CaNPK n NPK 
npoH3omjio b pe3yjiBTaTe ycnjieHnn 
KOHKypeHTHon choco6hocth Calamag¬ 
rostis canescens n Carex rostrata npn 
yjiynmeHHH o6ecneneHHocTH nx 3Jie- 
MeHTaMn MHHepajiBHoro nnTaHHH. 

H3MeHeHHH BO ^JIOpnCTHHeCKOM co- 
CTaBe HOA BJIHHHHeM BHeceHHH yAoS- 
peHHH He Ha6jiK)AajiHCB, xoth nacTO 
b hoao6hbix onBiTax oTMenaiOT BHeApe- 
Hne HOBBIX BHAOB, He CBOHCTBeHHBIX 
6oJIOTaM, B TOM HHCJie COPHHKOB 

(BajiK, Ma3HHr, 1968). B ApyroM Ha- 
meM onBiTe Ha ojinroTpo$HOM c<J)arHo- 
bom 6ojioTe b BapnaHTe CaNPK pa3- 
poCJIHCB aHeMOXOpHBie pacTeHHH, B OC¬ 
HOBHOM Epilobium spp. CTa6njiBH0CTB 
$jiopncTnnecKoro cocTaBa H3ynaeMoro 
Me30Tpo$Horo 6ojiOTa, no-BHAHMOMy, 
o6ycjioBJieHa OTcyTCTBneM 3aHoca 3a- 
naTKOB Apyrnx pacTeHHH, nocKOJiBKy, 
KaK CKa3aH0 BHme, 6 ojioto HeBe- 
jihko no HJiom;aAH n OKpynceHo Jie- 
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no ro,n;aM h BapnaHTaM onHTa Ha6jnoAajincB 3HannTejiBHHe H3MeHemiH 
HHCJia, COCTaBa H 3HaHHMOCTH AOMHHaHTOB. EcjIH yCJIOBHO npHHHTB 3a AOMH- 
HaHTH bhah c npoAyKTHBHocTBK) He MeHee 10% ot o6m;ero ypontan TpaBOCTOH, 
to b KOHTpojie k AOMHHaHTaM moh?ho 6hjio oTHecra: b 1975 r. — Carex rostrata 
(35%), C. lasiocarpa (14%); b 1976 r. — Menyanthes trifoliata (27%), Naum - 
burgia thyrsiflora (19%), Carex lasiocarpa (14%), C. rostrata (13%); b 1977 r. — 
Menyanthes trifoliata (30%), Carex lasiocarpa (19%), Calamagrostis canescens 
(13%), Naumburgia thyrsiflora (11%). ^oMHHaHTaMH b BapnaHTe Ca 6bijih: 
b 1975 r. — Calamagrostis canescens (28%), Carex rostrata (22%), C. lasio¬ 
carpa (20%), Comqrum palustre (13%); b 1976 r. — Menyanthes 
trifoliata (29%), Calamagrostis canescens (27%), Carex rostrata (12%), 
Comarum palustre (11%); b 1977 r. — Calamagrostis canescens (34%), 
Menyanthes trifoliata (23%), Carex lasiocarpa (15%). B BapnaHTax CaNPK 
h NPK b 1975—1977 rr. AOMHHnpoBajin tojibko Calamagrostis canescens 
n Carex rostrata b pa3JinnHBix cooTHomeHHHx. famine no a6cojiiOTHOMy 
n oraocHTejiBHOMy ynacTnio 3thx bhaob b yponcae TpaBOCTOH 3a Tpn ro,n;a 
npeACTaBJieHBi b Ta6ji. 3. Heo6xoAHMo otmgthtb, hto b 1973 r. ynacrae Carex 
rostrata b BapnaHTax c BHeceHneM NPK 6hjio He3HanHTejiBHHM — okojio 9% 
( Calamagrostis canescens cocTaBJiHJi 75—80%), a b 1974 r. npon3omjio Macco- 
Boe oTMnpaHne Calamagrostis canescens n yBejinneHne ynacran Carex rostrata 
(Pa6oTHOB, PaKHTHHa, 1976). B 1975 r. nojionteHne a6cojnoTHoro AOMHHaHTa — 
BH^a, Macca opraHOB KOToporo npeBBimaeT Maccy HaA3eMHBix opraHOB ocTajiB- 
hbix KOMHOHeHTOB $HTon;eH03a (Pa6oTHOB, 1962), 3aHHJia Carex rostrata ; 
b nocneAyiomHe toabi (Ta6ji. 3) HaMerajiacB TeHAemjnH k yBejinneHnio ynac thh 
Calamagrostis canescens n HenoTopoMy cHnnseHnio ynacran Carex rostrata. 
npn 3tom ecjin oraoCHTejiBHoe ynacrae Calamagrostis canescens n Carex ro¬ 
strata b yKa3aHHBix BapnaHTax KOJie6jieTCH b aobojibho mnpoKnx npeAejiax 
(i Calamagrostis canescens — ot 12 ao 80%, Carex rostrata — ot 9 ao 81%, 
ynnTHBaH n 1973 r.), to b cyMMe nx oraoCHTejiBHoe ynacrae 3a Bee toah 
H3MeHneTCH oneHB He3HaHHTejiBHo — ot 83% (1973 r.) ao 98%. 

npnBeAeHHBie n;H<$pH AaiOT oCHOBaHne 3aKJHonnTB, hto b BapnaHTax 
CaNPK n NPK c^opMnpoBajicn oraocnTejiBHo ycTOHHHBtin <$HTon;eH03 co CMe- 
hoh no roAaM A®yx a6cojnoTHHx AOMHHaHTOB — Calamagrostis canescens 
n Carex rostrata. 

TaKHM o6pa30M, hoa BJinHHneM mecTHKpaTHoro BHeceHnn H3BecTH n ceMH- 
KpaTHoro BHeceHHH a30THO-$oc$opHO-KajinnHHX yAo6peHnn b pacraTejiBHOCTn 
Me30Tpo$Horo c^arHOBoro 6ojiOTa npon3omjin 3HannTejiBHHe H3MeHeHHH: B03- 
pocjio ynacTne Calamagrostis canescens n Carex rostrata , pe3K0 CHH3HJiacB 
Macca mxob. OjiopncTnnecKHH cocTaB ocTajicn Hen3MeHHtiM, a a6cojnoTHoe 
n oraoCHTejiBHoe ynacTne otacjibhhx bhaob TpaB cynjecTBeHHO H3MeHHJiocB 
no BapnaHTaM onHTa n no roAaM. Moh?ho cna3aTB, hto Ha H3yneHHOM 6ojiOTe 
BHeceHne yAo6peHnn He ycTpaHHJio <$jnoKTyaip[OHHHx KOJie6aHnn b yponcae 
n KOJinnecTBeHHHx cooTHomeHnnx KOMHOHeHTOB <$HTon;eH03a, Tan JKe, nan 3to 
6bijio h Ha jiyrax (PaSoraoB, 1973). 

nojiyneHHBie pe3yjiBTaTH CBHAOTejiBCTByiOT o tom, hto oSecneneHHocTB 
pacTeHHH ajieMeHTaMH MHHepaJiBHoro nnTaHHH HBJineTCH oahhm H3 Han6ojiee 
cym;ecTBeHHBix <J>aKTopoB, onpeAeJimon^nx CTpyKTypy, npoAyKTHBHOCTB n 
H3MeHHHBOCTB SoJIOTHOTO $HTOIi;eH03a. 

B 3aKjnoneHne npnHomy ncKpeHHioio 6jiaroAapHoCTB MoeMy pyKOBOAn- 
Tejno T. A. Pa6oTHOBy 3a n;eHHBie yKa3aHHH b npoijecce pa6oTH* 
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yflK 582.912.4 (479) 


H. C. Ca$apoB, K. C. Aca^os 

HOBOE MECT0HAX05KAEHHE RHODODENDRON 
CAUCASICUM PALL. (ERICACEAE) HA MAJIOM KABKA3E 

I.S. SAFAROV, K.S. A S A D O V. NEW LOCALIZATIONS OP RHODODENDRON 
CAUCASICUM PALL. ( ERICACEAE ) IN MINOR CAUCASUS 

IIo flaHHHM jiHTepaTypu, roro-BOCTOHHaH rpaHHn;a pacnpocTpaHeHHH Rhododendron 
caucasicum Pall. Ha MajiOM KaBKa3e aoxoaht ao mHpoTH r. KnpoBaKaHa (ApMCCP). 
^Ba hobhx MecTOHaxo5KAeHHH pacnojiojKeHH b 300 km ioro-BOCTOHHee yKa3aHHOH rpaHHijH. 

HecMOTpn Ha aobojibho nojrayio H3y<ieHHOCTb apeaJiOB ApeBecHO-KycTapHH- 
kobhx pacTeHHH A3ep6aiiA>KaHa, 3a nocjieAHee BpeMH Ha TeppnTopHH pecnyg- 
JIHKH o6Hapy>KeH PHA HOBHX MeCTOHaXO>KAeHHH peAKHX peJIHKTOBBIX BHAOB 

h o6pa3yeMHX hmh JiecHHx $HT0n;eH030B (Ca$apoB, 1964, 1966, 1968, 1977; 
Ca$apoB, Aca^OB, 1975). 

B HacTOHm;eM coo6m;eHHH hphboahtch cbcachhh o A®yx hobhx MecTOHa- 
xo>KAeHHHX poAOA^HApoHa KaBKa3CKoro Rhododendron caucasicum Pall. 
b boctohhoh Hacra Majioro KaBKa3a — b KeAa6eKCKOM h ^amKecaHCKOM 
panoHax A3ep6aHA^aHCKOH CCP. 

Bo Bcex ochobhbix jiHTepaTypHHx HCTOHHHKax (rpoccrenM, 1932; «Ojiopa 
A3ep6aHA>KaHa», 1957; «^eHApo$Jiopa KaBKa3a», 1960; <<Ojiopa CCCP», 1962) 
yKa3HBaeTCH Ha pacnpocTpaHeHHe KaBKa3CKoro poAOA^HApoHa b panoHe TjiaB- 
Horo KaBKa3CKoro xpe6Ta, b ochobhom b 3anaAHon ero nacra, a TaK>Ke Ha boc- 
TOKe 3Toro pernoHa. PacnpocTpaHeHHe 3Toro BH^a oTMenaeTCH TaoKe b ApMe- 
hhh (oKp. r. KnpoBaKaHa) h b TypijHH (JIa3HCTaH). 

HoBoe MecTOHaxo>KAeHHe Rh . caucasicum HaxoAHTCH b BHCOKoropbnx 
(1800—2500 m Ha# yp. m.) ceBepHBix ckjiohob rop TacaHaHa h racaH6a6a 
(cncTeMa Majioro KaBKa3a), r^e 3 tot peAKHH bha npoH3pacTaeT, o6pa3yn 
HHCTBie 3apocjiH Ha He6ojiBmHx njioin;aAHX, a TaK5Ke BCTpenaeTCH b noAJiecKe 
ApeBocToeB, coctohib;hx H 3 6epe3H Retula pendula Roth, KJieHa TpayT^eT- 
Tepa Acer trautvetteri Medv., ph 6 hhh Sorbus caucasigena Kom., hbbi K03Befi 
Salix caprea L., Ay6a boctohhoto Quercus macranthera Fisch. et Mey., 6yna 
BOCTOHHoro Fagus orientalis Lipsky. 

KpoMe poAOAesApoHa, b noAJiecKe BCTpenaioTCH CMopoAHHa Ribes alpi - 
num L., MajiHHa Rubus buschii (Rozan.) A. Grossh., BOjinenroASHK Daphne 
caucasica Pall, h Apyrne KycTapHHKH. 

B BHCOKoropBe poAOACHApoBBie rpynnnpoBKH oTMeneHH b cocTaBe cy6- 
ajiBHHHCKHx $HTon;eH030B, T%e BCTpenaioTCH Rubus saxatilis L., Alchimilla 
sericata Reichb., Primula auriculata Lam., Festuca varia Haenke, Veratrum 
lobelianum Bernh., Rumex tuberosus L., Koeleria caucasica Don, Luzula 
pilosa (L.) Willd., Myosotis alpestris Schmidt. 

BTopoe HOBoe MecTOHaxoHCA^Hne poAOACHApoHa pacnojionceHo 3HaHHTejibH0 
BocTOHHee nepBoro — b 6accefiHe p. Kapanan, Ha bhcotc 2300—2500 m 
H aA yp. m., rAe 3apocjin poAOA^HApoHa nepeMencaiOTCH c M0>K>KeBejibHHK0- 

BHMH, KH3HJIBHHKOBLIMH, HIH- 
HOBHHKOBHMH H CHHpeHHHMH 
rpynnnpoBKaMH. yKa3aHHoe 
MecTOHaxo>KAeHHe pacnojionce- 
ho 6ojiee ne m Ha 300 km ioto- 


PacnpocTpaHeHHe Rhododendron 
caucasicum Pall. Ha MajiOM KaB- 
Ka3e. 

a — no JiHTepaTypHHM naHHHM, 6 - 

HOBbie MCCTOHaXOJKACHHH. 
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BOCTOHHee H3BeCTH0H H 3 JIHTepaTypBI JOrO-BOCTOHHOH rpaHHIJH pOAOAeHApOHa 
Ha MajioM KaBKa3e. 

Bhobb o6Hapy>KeHHHe MecTOHaxo>KAeHHH poAQA^HApoHa KaBKa 3 CKoro 
na MajioM KaBKa 3 e HMeiOT Banmoe 6oTaHHKo-reorpa$HnecKoe 3 HaneHHe, 
a noTOMy hx cjieAyeT o6bhbhtb 3 anoBeAHtiMH. 

JIHTEPATYPA 

TpoccrenM A. A. (1932). Ojiopa KaBKa3a, III. — fleHApo^jiopa KaB- 
i;a3a. (I960). T. V. — C a $ a p o b H. C. (1964). HoBoe MecTOHaxojKAeHHe KanrraHa 
'C , BeAo6Horo (Castanea sativa) b HaropHOM Kapa6axe. flAH A3ep6CCP, 2. — Caija- 
pOB H. C. (1966). HoBoeMecTOHaxoJKAeHHe njiaTaHa boctouhoto Platanus orientalis 
b o6jiacTH Eojibmoro KaBKa3a. Eot. m., 51, 6. — Ca$ap o b H. C. (1968). 0 A®yx 
hobhx MecTOHaxojKAGHHHX TpeTHUHHX pejiHKTOB b jiecax A3ep6anA>KaHa. JlecHOH jKypHaji, 
4. ApxaHrejiLCK. — C a $ a p o b H. C. (1977). HoBoe MecTOHaxojKAenHe 5Kejie3Horo 
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HHCTHTyT 6oTaHHKH AH A3CGP, IIojiyneHO 11 III 1979. 
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M. B. JlHTBnHn;eBa 

yjILTPACTPYKTyPA CnOPOftEPMM PINUS SIBIRICA 
DU TOUR (.PIN ACEAE ) 

M.V. LITVINTSEVA. THE ULTRASTRUGTURE OP SPORODERM IN PINUS SIBIRICA 

DU TOUR ( PINACEAE ) 

npn H3yneHHH 3K3HHH HHJiLAeBHx 3epeH Pinus noApoAa Strobus Ha npHMepe Pinus 
sibirica Du Tour npn homoiah T8M ycTaHOBJieHO, hto 3K3HHa coctoht H3 C3K3HHH h hok- 
8}xhei, cji ojKeHHon jiaMejuiaMH. B c3K3HHe B03AyniHHx MeniKOB HMeiOTCH nep(J)opau;HH, 
hx ajibBeo jinpHue ajieMeHTH MeHee njiOTHtie, ueM y C3K3HHH mura. H3K3HHa Tena b A®a- 
Tpn pa3a t OHLme, ue m H3K3HHa jienTOMH. Ha BHyrpeHHen noBepxHOCTH jienTOMH Ha paccTO- 
hhhh okoji o 0.1 mkm pacnojiaraiOTCH 6yropKH ao 0.025 mkm T05Ke jiaMejuiHTHon CTpyn- 
TypH. Ha HapyacHOH noBepxHOCTH jienTOMH npocjiejKHBaiOTCH MejiKHe, hjiotho pacnojio- 
9K6HHEI6 6yropKH HHOH CTpyKTyptl, UeM H3K3HHa. 

HcCJieAOBaHHe Cy6MHKpOCKOHHHeCKOrO CTpoeHHH 3K3HHBI HBUIBnjBI H3 HOA- 
poAa Strobus , oco6eHHO b o6jiacTH jienTOMLi, npeACTaBjmeT onpeAejieHHBifi hh- 
Tepec. Em;e npn H3yneHHH c homoiii;bk) CBeTOBoro MHKpocKona oTMenajiocB, 
hto jienTOMa y hbijibabi H3 noApoAa Strobus (.Haploxylon ) b OTjrarae ot hbijibh;bi 
H3 noApoAa Pinus (.Diploxylon } HMeeT 6yropKH, npnneM o6bpiho He yKa3Bi- 
Bajiocb, rAe ohh pacnojiaraiOTCH — Ha BHemHen hjih BHyTpeHHen ee noBepx- 
hocth. JThhib b 6ojiee ho3ahhx pa6oTax YeHo (Ueno, 1960) h B. TnHra 
(Ting, 1965, 1966) oTMenaeTCH, hto 6yropKH JienTOMH y cochbi pacnojiara- 
iotch Ha BHemHei ee noBepxHOCTH. HaMH (KynpHHHOBa, JlHTBHHijeBa, 1974) 
npn H3yneHHH Mop<f)OJiorHH hbijibabi H3 noApoAa Haploxylon 6bijio 3aMeneH0, 
hto 6yro pKH, BHAHMBie npn homoiii;h CBeTOBoro MHKpocKona, pacnojiaraiOTCH 
na BHyTpeHHen noBepxHOCTH JienTOMH. 3th 6yropKn ynjiom;eHBi, onepTaHna 
nx 5 — 6-yrojibHLie, npnneM y pa3Htix bhaob pa3Mepti n hhcjio hx Ha eAHHHny 
noBepxHOCTH pa3JiHHHLi. ^aHHLie npH3HaKH Hcnojib30Baji b CBoefi pa6oTe 
flat. CnBaK (Sivak, 1975) ajih xapaKTepncTHKH hbijibijbi poAa Pinus h Apyrnx 
Poaob (A bies , Picea , Cedrus , Ketelleria). 

H3yneHHH cy6MHKpocKonHaecKoro CTpoeHHH 3K3 hhli HHJibn;eBHX 
aepeH Pinus sibirica 6lijih cA^JiaHH yjibTpaTOHKne cpe3H o6ojioneK hujibah. 
IIujiBAeBOH MaTepnaji ajih cpe30B oTo6paH H3 Tep6apHH CH6HpcKoro hhcth- 
TyTa $h3hojiothh h 6hoxhmhh pacTeHHH (CHOHBP, HpKyTCK). Ilpn o6pa- 
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6oTKe MaTepnajia ncnojiB30BaHa cjieAyioin;aH MeTOAHKa. MymcKne kojiockh 
h mHmKH cjierKa HarpeBajiHCB b npo6npKe c boaoh Ha# chhptobkoh. 3aTeM 
ohh 6bijih 3ajiHTBi CMecBio 4%-ro pacTBopa <J)opMajiHHa h 5%-ro pacTBopa 
rjiioTapajiBAerHAa b <$oc<f)aTHOM 6y$epe npn pH 6.9 Ha 24 n. H 3 MymcKnx 
nrameK hoa 6HHOKyjmpoM 6hjih BBiAejieHBi MHKpocnopaHrnH h oTAejiBHBie 
HBiJiBn;eBBie 3epHa, KOTopBie hotom <J)HKCHpoBajracB b 2%-m pacTBope 0s0 4 
b TeneHne 24 n. nocjie (JmKcaAHH o6T>eKTBi npoMBiBajin ABa pa3a b <J)oc<|)aTHOM 
6y<f)epe h o6e3Bo>KHBajiH 3thjiobbim cnnpTOM, kotopbih npHMeHHjicn nocjieAo- 
BaTejiBHo b pacTBopax B03pacTaioin;eH KOHn;eHTpan;HH (10, 20, 30, 40, 50, 
60, 70, 80, 96 h 100% — 2 pa3a) no 20 m b kbjkaom. no oKOHnaHHH o6e3Bo- 
jKHBaHHH MaTepnaji 3ajinBajiH b mejiaTHHOBBix Kancyjiax CMecBio Meraji- 
MeTaKpnjiaTa h 6yTHjmeTaKpHJiaTa b oTHomeHHH 1:4c AoSaBJieHneM nepe- 
khch 6eH30HJia (nocjieAHHH hbjihgtch KaTa«iiH3aTopoM npon;ecca nojiHMepn3a- 
Ahh). nojiHMepH3an;HH nponcxoAHjia b TepMocTaTe npn TeMnepaType 50— 
60° C b TeneHne 48 n. 3aTOHKy 6jiokob b BHAe ycenemioH nnpaMHAH npoH3Bo- 
Ahjih jie3BneM 6e3onacHofi 6phtbbi hoa 6HHOKyjmpoM. Cpe3H (100—200 A) 
nojiyneHH c homoiabio yjiBTpaMHKpoTOMa LKB Ultratome CHCTeMH IIIocTaHAa. 
HccjieAOBaHHH npoBOAHJin npn homoiah TpaHCMHCCHOHHoro ajieKTpoHHoro 
MHKpocKona (TEM, Hitachi HU-1 lb-1). Pa6oTa BBinojiHHJiacB Ha Ka<f)eApe 
BHcmnx pacTeHHH 6nojiorHHecKoro (JaKyjiBTeTa Mry hm. M. B. JIoMOHocoBa 
hoa pyKOBOACTBOM H. P. Menep h A. C. HpomeBCKon, kotopbim aBTop bh- 
pamaeT HCKpeHHioio npH3HaTejiBH0CTB h 6jiaroAapHocTB. 

3K3HHa y P. sibirica coctoht H3 C3K3hhh h h3K3hhbi. CaK3HHa npeACTaB- 
jiesa CBoeo6pa3HBiMH CTpyKTypHBiMH ajieMeHTaMH, KOTopBie Ha cpe3e bbitjih- 
AHT pa3BeTBJieHHBiMH CTepmeHBKaMH. BaH KaMno (Van Campo, 1971; Van 
Campo, Lugardon, 1973) Tanyio CTpyKTypy Ha3BiBaeT «HH$paTeKTaTHOH ajiB- 
BeojiHpHon», Tan Kan C3K3HHa y cochobbix coctoht H3 ajiBBeoji. HaK3HHa cjio- 
me Ha jiaMejuiaMH h b pa3HBix nacTHX nBijiBA^Boro 3epHa HeoAHHaKOBa no toji- 
iAHHe. 

Ha cpe3ax, npoxoAHiAnx b o6jiacTH m;HTa, mo>kho npocjieAHTB, hto C3K- 
3HHa ero HMeeT HepoBHyio noBepxHocTB. Ee ajiBBeojinpHtie ajieMeHTBi HeoAH- 
HaKOBOH AJIHHH H TOJim;HHH, HHOrAa OHH B HH>KHeH HaCTH CJIHBaiOTCH H 
o6pa3yiOT nan 6bi noACTHJiaioiAHH cjioh (cm. pncyHOK, a — BKJienKa). Ha npo- 
THBKeHHH Bcero m;HTa C3K3HHa HenocpeACTBeHHo npnjieraeT k H3K3HHe, HMeio- 
m;eH b 3toh o6jiacTH He6ojiBmyio to ji ninny. y ocHOBaHHH MemKOB Ha npoKCH- 
MaJIBHOH CTOpOHe C3K3HHBI B03HHKaK)T B3AyTHH (CM. pHCyHOK, 6 ), a 3aTeM OHa 
yAajineTCH ot h3K3hhh, o6pa3yn B03AymHBie MemKH. IIoBepxHocTB C3K3hhh 
B03AymHBix MemKOB HecKojiBKo HepoBHan, ho no cpaBHeHHio co iahtom HepoB- 
hoctb Majio 3aMeTHa. B c3K3HHe xopomo npocjiemHBaioTCH nep$opaAHH 
(cm. pncyHOK, e). BHyTpemme ajiBBeojinpHtie ajieMeHTBi (ctchkh ajiBBeoji) 
B03AymHBix MemKOB MeHee njioTHtie, neM y njHTa, h HMeiOT 6ojiBmyio A«rany. 
PaccTOHHne MemAy CTeHKaMH ajiBBeoji, pacnojioTKeHHtix 6jih3Ko k noBepx- 
hocth, He6ojiBmoe, a y pacnojiomeHHBix 6ojiee rjiy6oKo oho 6ojiee 3Hann- 
TejiBHo (cm. pncyHOK, e). HaK3HHa, 3aHHMaiom;aH ocHOBaHHH B03AymHBix 
MemKOB, o6pa3yeT MemKOBBie njiom;aAKH, HMeeT He6ojiBmyio TOjiiAHHy n He- 
oeT MejiKne 6yropKH, HanpaBJieHHBie KaK b CTopoHy Tejia, TaK n b CTopoHy 
B03AymHBix MemKOB. 

y AHCTajiBHoro nojnoca ntiJiBA^Boro 3epHa C3K3HHa B03AymHBix MemKOB 
BHOBB CJIHBaeTCH C H3K3HHOH H B o6jiaCTH JieHTOMH eABa HpOCJie>KHBaeTCH 
b BHAe oTAejiBHHX rpaHyji hjih 6yropKOB, KOTopBie 3aMeraBi jinmB npn 6 ojib- 
mnx yBejinneHHHx. Bo3mo>kho, hx h hmcjih b BHAy yeHo (Ueno, 1960) 
h Teht (Ting, 1965, 1966), npnneM yeHo CHHTaeT hx C3K3hhhbimh o6pa30Ba- 
hhhmh. Ho cjieAyeT em;e pa3 noA^^pKHy tb, hto npocjiemnBaioTCH ohh tojibko 
npn H3yneHHH c homoiabio ajieKTpoHHoro MHKpocKona h pacnojiaraiOTCH ao- 
bojibho hjiotho (cm. pncyHOK, z). Hpn homoiah CBeTOBoro MHKpocKona OHH 
He BHAHBI HH HpH aAGT0JIH3H0H o6pa6oTKe, HH npn OKpamHBaHHH (JyKCHHOM. 
HaK3HHa b o6jiacTH jienTOMti b Asa-Tpn pa3a TOJim;e, ne m b o6jiacTH MemKOB 
h m;HTa, h HMeeT xopomo BHpameHHyio JiaMejuiHTHyio CTpyKTypy. XapaKTep- 
HOH OCo6eHHOCTBK) CTpoeHHH H3K3HHBI JieHTOMBI HBJIHeTCH TO, HTO Ha ee BHyT- 
peHHen noBepxHocTH mo>kho npocjieAHTB neTKo BtipameHHBie 6yropKH okojio 
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0.025 mkm b flnaMeTpe, Taione hbho JiaMejuiHTHon CTpyKTypu. PaccTOHHne 
Me^K^y HIM! OKOJIO 0.1 MKM (CM. pHCyHOK, d). OHH-TO H HpOCJie>KHBaK>TCH 
Ha cseTOBOM MHKpocKone h xapaKTepHH ,n;jiH nHjibn;H cochh noApoAa Strobus. 

B n;eJioM CTpoeHne 3K3hhh P. sibirica , 3a HCKJHoneHHeM ee jienTOMH, HMeeT 
cxoactbo co CTpoeHneM TaKOBOH y P . sylvestris L. (Menep, EepHapA, 1970, 
1973). 

TaKHM o6pa30M, npn H 3 yneHHH 3K3 hhh y nHJibn;eBHX 3epeH P . sibirica 
noApofta Strobus npn noMonp: T3M ycTaHOBJieHo, hto H3K3HHa JienTOMti HMeeT 
Sojibmyio TOJiin;HHy, tom H3K3HHa iipra H,B03AyniHHX MenmoB. BHyTpeHHHe 
6yropKH JienTOMH jiaMejuiHTHofi CTpyKTypu. Ha Hapyamofi noBepxHocTH 
jienTOMH HMeioTCH 6ojiee Mejmne 6yropKH hhoh CTpyKTypu, tom H3K3HHa. 
H3K3HHa MeniKOBHX njiomaAOK HeceT He6ojibmHe 6yropKH, HanpaBjieHHue 
H K Tejiy, H K B03AyinHHM MemKaM. B C3K3HTO B03AyniHHX MemKOB HMeiOTCH 
nep$opan;HH. 
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HpKyTCKHH rocyAapcTBeHHHH IIojiyueHO 12 II 1979. 
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B. M. CTapqeHKo 

K CHCTEMATHKE AAJIbHEBOCTOHHMX BHJJOB POflA 
ME It TEN SI A ROTH (BOBAGIJSTACEAE) 

Y. M. STARCHENKO. ON THE TAXONOMY OP PAR-EASTERN SPECIES OF THE 
GENUS MERTEN SI A ROTH ( BORAGINACEAE ) 

ycTaHOBJieHo, uto Ha TeppnTOpnn coBeTCKoro flajibHero BocTOKa npon3pacTaiOT 
neTHpe BHAa pOAa Mertensia Roth. OTMeueHHHn KaMuaTKH n ceBepHtix Kypnjit- 
ckhx o-bob aMepnKaHCKHH bha M. pilosa (Cham.) DC. He o6Hapy5KeH. IIpHopHTeTHtiM 
Ha3BaHneM a^k M. kamczatica (Turcz.) DC. cjieAyeT cnnTaTB M. pubescens (Roem. et 
Schult.) DC.^ 

Poa Mertensia Roth o6beAHHHeT 45 bhaob (IIonoB, 19536): 21 a3naTCKHH 
h 24 ceBepoaMepnKaHCKHX (Williams, 1937). BHyTpn poAa BHAejineTCH mecTR 
ceKii;HH (IIonoB, 19536). /(jih TeppHTopnn coBeTCKoro ^ajibHero BocTOKa 
npHBOAHTCH HHTb bhaob Mertensia (IIonoB, 1953a, 6; BopomnJioB, 1966), 
othochib;hxch k AsyM ceKijHHM: Steenhammera (Reichenb.) A. Gray h Mer¬ 
tensia (=Eumertensia A. Gray). 

K ceKijHH Steenhammera npnHaAJie>KHT e auhctbchhhh bha M. maritima 
(Jl».) S. F. Gray (Scott, 1963), roojrapoBaHHHH 3KOJiornTOCKH h pacnpocTpa- 
HeHHLin Ha mopckhx no6epe>KbHx b Espone, A3hh h CeBepHOH AMepnKa 
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(Ohwi, 1965; Hulten, 1968). BtiAejieHHe 3 Toro bw b otaojibhlih poA Pneu - 
maria Hill (Britton, Brown, 1936) npH 3 HaHo Hen;ejiecoo 6 pa 3 HLiM (Hohob, 
19536). 

Mertensia maritima (L.) S. F. Gray, 1821, Nat. Arr. Brit. PI. 2 : 354; 
Trautv. et Mey. 1856, FI. Ochot. : 69; Kom. 1930, Oji. KaMu. 3 : 52; Hulten, 
1930, FI. Kamtch. 4 : 85; M. Hohob, 1953, Oji. CCCP, 19 : 242; oh me, 1953, 
Eot. MaT. (JleHHHrpa#), 15 : 253; Bopom. 1966, Oji. cob. ^ajiBH. Boct. : 
353; Hulten, 1968, FI. Alaska : 781; A. Ckbopaob, 1974, OnpeA. bhcih. pacT. 
HnyT. : 413. — Pulmonaria maritima L. 1753, Sp. PI. : 136. — Pneumaria 
maritima (L.)Hill, 1764, Veg. Syst. 7 : 40; Britt, a. Br. 1936, Ill. FI. North. 
Unit. Stat. Canada, ed. 2, 3 : 82. — Pulmonaria simplicissima Ledeb. 1815, 
Nova Acad. Sci. Petropol. 5 : 518. — Mertensia simplicissima (Ledeb.) 
G. Don f. 1838, Gen. Syst. 4 : 319. — M . maritima ssp. asiatica Takeda, 
1911, Journ. Bot. (London) 49:222; Hara, 1956, Journ. Fac. Sci. Univ. To¬ 
kyo (Bot.) 6, 7 : 365. —M. asiatica (Takeda) Macbr. 1915, Contrib. Gray Herb. 
48 : 53; Ohwi, 1965, FI. Jap. : 761; Bopo6BeB, 1966, OnpeA. pacT. npHM. 
npnaM. : 342; E. EropoBa, 1974, OnpeA. bbicdi. pacT. Cax. Kypnji. o-bob : 
279. 

H3yueHne c6opoB 3Toro BHAa b rep6apHHx Mockbh (MHA, MW), JleHHH- 
rpaAa (LE), BjiaAHBocTOKa (VLA), CaxajiHHCKoro KOMnjieKCHoro HayuHO- 
HccjieAOBaTejiBCKoro HHCTHTyTa, HHCTHTyTa 6HOJiorHuecKHX npo6jieM CeBepa 
(r. Mara^aH) h Ha6jnoAeHHH b npnpoAe (no6epemBH npHMopcKoro Kpan, 
KaMuaTCKofi, Mara^aHCKon h CaxajiHHCKoia: o6jiacTen) noKa3ajm, hto BHem- 
hhh o6jihk M . maritima nocTOHHeH. HHor^a BCTpeuaiOTCH pacTeHHH c 6ejiofi 
OKpaCKOH BeHUHKa. 

K ceKn;HH Mertensia othochtch M. rivularis (Turcz.) DC., M . pterocarpa 
(Turcz.) Tatew. et Ohwi, M. kamczatica (Turcz.) DC. h M. pilosa (Cham.) 
DC., yKa3anHHe TeppHTopnH coBeTCKoro ^ajiBHero BocTOKa (Hohob, 
1953a, 6; BopomnjioB, 1966). B coBpeMemioH 6oTaHHuecKOH JiHTepaType 
M. rivularis h M . pterocarpa TpaKTyioTCH 6e3 TaKcoHOMHuecKnx Bapn- 
aHTOB. 

Mertensia rivularis (Turcz.) DC. 1846, Prodr. 10 : 90; Ledeb. 1847, 
FI. Ross. 3, 1 : 135; Kom. 1930, Oji. KaMu. 3 : 55; Hulten, 1930, FI. Kamtch. 
4 : 87; M. IIonoB, 1953, Oji. CCCP, 19 : 251; oh me, 1953, Bot. MaT. (JleHHH- 
rpa#), 15 : 257; Bopom. 1966, Oji. cob. ^(ajiBH. Boct. : 353; Bopo6BeB, 
1966, OnpeA. pacT. npHM. npnaM.: 342; A. Ckbopaob, 1974, OnpeA. Bticm. 
pacT. HnyT. : 414. — Lithospermum rivulare Turcz. 1840, Bull. Soc. Nat. 
Moscou, 13 : 74. — Steenhammera rivularis (Turcz.) Turcz. 1840, Bull. 
Soc. Nat. Moscou, 13 : 248. 

Pa6oTa b Tep6apHHX Mockbh, JleHHHrpaAa, BjiaAHBoCTOKa, HHCTHTyTa 
finojiorHuecKHx npo6jieM CeBepa noKa3ajia, hto AocTOBepmje o6pa3n;Li M. ri¬ 
vularis HMeioTCH H3 AMypcKon o6ji., Xa6apoBCKoro Kpan h ioro-BocTOKa 
HnyTHH (MemAypeune pen Yuyp—AjiAaH—Man). C KaMuaTKH c6opLi KpanHe 
peAKH. H3BecTHH o6pa3n;H, co6paHHLie K. EorAaHOBHueM b 1898 r. h onpe- 
AejieHHHe M. T. Hohobhm (LE). Bojiee ho3Ahhx c6opoB M. rivularis H3 pano- 
hob KaMuaTKH b BHmenepeuHCJieHHHx repSapnnx o6HapymHTB He yAajiocn. 
B rep6apHH HHCTHTyTa foojiorHuecKHx npofoieM CeBepa hmciotch o6pa3n;H 
MepTeH3HH, onpeAejieHHHX KaK M. rivularis , Ha ocHOBaHHH kotophx a^ 
OxoTCKo-KojiHMCKoro BOAopa3AejiBHoro panoHa MaraAaHCKofi o6ji. npnBo- 
AHtch M. rivularis (XoxpHKOB, 1976). CpaBHeHne 3thx c6opoB c ApyrHMH 
AajiBHeBocTOHHHMH BHAaMH Mertensia noKa3ajio, hto ohh othochtch k M. pu - 
bescens (Roem. et Schult.) DC. 

Mertensia pterocarpa (Turcz.) Tatew. et Ohwi, 1933, Acta Phytotax. 
Geobot. (Kyoto), 2 : 25; M. Hohob, 1953, Oji. CCCP, 19 : 254; oh me, 1953, 
Bot. MaT. (JleHHHrpaA), 15 : 258; Bopom. 1966, Oji. cob. ^(ajiBH. Boct. : 
353; E. EropoBa, 1974, OnpeA. bhchi. pacT. Cax t Kypnji. o-bob : 279. — 
Steenhammera pterocarpa Turcz., 1840, Bull. Soc. Nat. Moscou, 13 : 245. — 
Mertensia rivularis var. japonica Takeda, 1911, Journ. Bot. (London), 49 : 
222, p. p.; idem, 1914, Journ. Linn. Soc. London (Bot.) 42 : 70, p. p. — 
M. pterocarpa var. yezoensis Tatew. et Ohwi, 1933, Acta Phytotax. Geobot. 
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(Kyoto), 2 : 106; Ohwi, 1965, FI. Jap. : 761, p. p.— M. kamczatica auct.. 
non DC. : Ohwi, 1932, Acta Phytotax. Geobot. (Kyoto), 1 : 122. 

BcTpenaeTCH Ha cpe^Hnx h iohuihx KypnjiBCKnx o-Bax. JJjih Hhohhh 
yKa3HBaeTCH M . pterocarpa var. yezoensis Tatew. et Ohwi. 

Han6ojiee HHTepecHH h cnopHBi b OTHomeHHH TaKCOHOMHH h pacnpocTpa- 
HeHHH Ha TeppHTopnH coBeTCKoro ^ajiBHero BocTOKa M. pilosa (Cham.) 
DC. (Hulten, 1930; IIohob, 1953a; HepenaHOB, 1973) h M. kamczatica (Turcz.) 
DC. (Hulten, 1930; Hohob, 1953a; BopomnjioB, 1966). M. pilosa onncaHa 
IIIaMHCco (Chamisso, 1829) H3 Ajihckh (panoH 3 aJiHBa 3mmojiBn;a) Kan Pul- 
monaria pilosa . B poA Mertensia bha noMenjeH ^eKaHAOJieM (De Candolle, 
1846), KOTopBin yKa3HBaeT ero tojibko ajih CeBepHon AMepnKH. Ha KypnjiB- 
ckhx o-Bax BnepBHe oTMeueH TypuaHHHOBHM (18406). ^jih KaMuaTKH h ce- 
BepHBEX KypHJIBCKHX O-BOB HpHBOAHTCH KoMapOBHM (1930), HoHOBBIM 
(1953a, 6), BopomnjioBBiM (1966). B. H. BopomnjioB (1966) cumaeT M. pu - 
bescens (Roem. et Schult.) DC. npnopHTeTHHM Ha3BaHneM ajih AT. pilosa* 
OcHOBHoe oTjrauHe A^HHoro BHAa ot 6jiH3Koro M . kamczatica — CTpoeHne 
opemKa (Hulten, 1930; Hohob, 1953a, 6; BopomnjioB, 1966). H3yueHne ayTeH- 
THHHoro 3K3eMHjmpa Pulmonaria pilosa Cham., xpaHHm;erocH b rep6apnH 
EoTaHHuecKoro HHCTHTyTa AH CCCP, h c6opoB M . pilosa c TeppHTopnn 
Ajihckh (LE) noATBepn^AaeT, hto xapaKTepHHMH npH3HaKaMH BHAa hbjihiotch 
OT cyTCTBne KpBiJia Ha opemne h HajiHune bojiockob Ha BHyTpeHHen noBepx- 
hocth Tpy6KH BeHHHKa. TaKHe npH3HaKH, KaK xapaKTep onymeHHH uameuKH, 
AJiHHa h nmpHHa Tpy6KH BeHUHKa, A*™sa CTOJi6nKa othochtcjibho a^ihhbe 
T py6KH BeHHHKa, BapBHpyioT, a noTOMy AnarHocTHuecKHMH npn3HaKaMH BHAa, 
6 htb He MoryT. KpnTHuecKoe onpeAejieHne pacTemra, oTHeceHHtix k M. pi¬ 
losa hjih M. pubescens , b Tep6apHHX JleHHHrpaAa, Mockbh, CaxajiHHCKora 
KOMnjieKCHoro HayuHo-HCCJieAOBaTejiBCKoro HHCTHTyTa, HHCTHTyTa 6noJiorH- 
uecKHX npo6jieM CeBepa noKa3ajio, hto Bee ohh hbjihiotch M. kamczatica . 
EAHHCTBeHHBIM AOCTOBepHBIM 3K3eMHJIHpOM M. pilosa , OHpeACJieHHHM 
M. T. nonoBHM, HBjineTCH HHKeM He noBTopeHHtiH c6op PnAepa (Rieder) 
1831 r. (KaMuaTKa, TaHajiBCKHH xpe6eT). B a^hhom cjiyuae coMHeHne bh3bi- 
BaeT HMeHHo MecTO c6opa, TaK KaK Bee Apyr^ MepTeH3HH H3 btoto panoHa 
KaMuaTKH, b tom HHCJie Hanra c6opBi, othochtch k M. kamczatica . rep6apHHH 
3K3eMnjinp TypuaHHHOBa c KypnjiBCKnx o-bob npeACTaBJineT co6oh hhctb- 
CTe6jiH h BepxymKy n;BeTyiii;ero no6era 6e3 KopHeBHm;a h hjioaob. CcBUiancn 
Ha HenojiHOTy cBoero c6opa, TypuaHHHOB (18406) ijHTHpyeT b csoeM onncaHHH 
M. pilosa AnarH03 IIIaMHcco. CpaBHeHne AaHHoro o6pa3n;a c o6pa3n;aMH 
M. kamczatica , b tom uncjie c thhobbimh, He bbihbhjio Me>KAy hhmh pa3jrauHH 
Ha bhaobom ypoBHe, noaTOMy cjieAyeT npH3HaTB c6opH TypuaHHHOBa c Ky- 
pHJiBCKHX o-bob 3 a M. kamczatica , a npn aHajiH3e TypuaHHHOBCKoro onncaHHH 
M. pilosa yuHTHBaTB, hto b HeM cMemaHBi npH3HaKH M. kamczatica , BCTpeuaio- 
meficH Ha ceBepHBix KypnjiBCKHx o-Bax, h npn3HaKH M. pilosa H3 AHarao3a 
IIIaMHcco. Pe3yjiBTara nojieBBix nccjieAOBaHHH KaMuaTKH (raHajiBCKHH xpe- 
6eT, ropBi y HanHKHHCKoro 03 epa) h ceBepHHx KypnjiBCKHx o-bob He hoa- 
TBepAHJin HajiHune M . pilosa Ha cobctckom ^ajiBHeM BocTOKe. 

B 1840 r. TypnaHHHOB (1840a) c KaMuaTKH (Thtojib) onncaji Lithosper- 
mum kamczaticum Turcz., hm me nepeHeceHHHH no3Asee b poA Steenhammera 
(TypuaHHHOB, 18406). B 1846 r. ^euaHAOJiB (De Candolle, 1846) noMecraji 
3 tot bha b poA Mertensia h b chhohhmbi nocTaBHJi co 3 hbkom Bonpoca Pul¬ 
monaria pumila Schrank — bha, ohhccIhhbiq HIpamcoM b 1818 r. oueHB KpaTKa 
no c6opaM, hko6bi npnc jibhhbim c KaMuaTKH. nocKojiBKy ayTeHTHUHBin 3K- 
3eMnjinp b MioHxeHCKOM rep6apHH oTcyrcTByeT h coMHeHne BBi3HBaeT (Hulten, 
1930) AOCTOBepHocTB MecTa c6opa, yKa3aHHoro IIIpaHKOM npn onncaHHH BHAa, 
AOKa3aTB Ton^AecTBeHHocTB P. pumila h M. kamczatica TpyAHO. 

B 1819 r. no c6opaM GrejiJiepa c KypnjiBCKnx o-bob 6 BiJia onncaHa Pul¬ 
monaria pubescens Roem. et Schult. (Roemer, Schultes, 1819). ,D(aHHBiH aB- 
TopaMH AuarH03 BHAa cosnaAaeT c onncaHneM KaK M. kamczatica , TaK h M. pi¬ 
losa , noTOMy hto b HeM OTcyTCTByioT TaKHe xapaKTepHHe npn3HaKH, KaK Mop- 
$ojiorHH openma h bojiochctoctb BHyTpeHHen noBepxHocTH Tpy6KH BemniKa. 
YuHTHBaH, hto M. pilosa Ha KaMuaTKe h KypnjiBCKnx o-Bax HeT, cjieAyeT ot- 
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Hecra Ha.3Ba.Hne Pulmonaria pubescens k bhay, onncaHHOMy TypuaHHHOBHM 
(1840a, 6), h CHHT 3 TB M. pubescens (Roem. et Schult.) DC. npHopHTeTHUM 
H33B3HHeM a^ih M. kamczatica. Hn>Ke hphboahtch CHHOHHMHKa h othoch- 
mancH k 3TOMy bhay JiHTepaTypa. 

Mertensia pubescens (Roem. et Schult.) DC. 1846, Prodr. 10 : 90. — 
Pulmonaria pubescens Roem. et Schult. 1819, Syst. veg. 4 : 744. — ?P. pu- 
mila Schrank, 1818, Nova Acta Acad. Leop.-Carol. 9 : 101. — Lithospermum 
kamczaticum Turcz. 1840, Bull. Soc. Nat. Moscou, 13 : 75. — Steenhammera 
kamczatica (Turcz.) Turcz. 1840, Bull. Soc. Nat. Moscou, 13 : 250. — Mer¬ 
tensia kamczatica (Turcz.) DC. 1846, Prodr. 10 : 100; Hulten, 1930, FI. 
Kamtch. 4 : 82; Kom. 1930, Oji. KaMu. 3 : 53; M. IIohob, 1953, Oji. CCCP, 
19 : 253; oh me, 1953, Eot. MaT. (JleHHHrpaA), 15 : 253; Bopom. 1966, Oji. 
cob. ,ZJajiBH. Boct. : 353; Hulten, 1968, FI. Alaska : 783; E. EropoBa, 1974, 
OnpeA. BBicm. pacT. Cax. Kypnji. o-bob : 279; A. Ckbopaob, 1974, OnpeA. 
Bticm. pacT. HuyT. : 414. — M. elliptica Ledeb. 1847, FI. Ross. 3, 1 : 134; 
Kom. 1930, Oji. KaMu. 3 : 54. — M. longistyla Ledeb. 1847, FI. Ross. 3, 
1 : 135; Kom. 1930, Oji. KaMu. 3 : 54. 

PacnpocTpaHeHa b AHaABipcKOM, HyKOTCKOM, Oxotckom (JmopHCTHuecKHx 
panoHax, Ha n-0Be KaMuaTKa h ceBepHBix KypnjiBCKnx o-Bax. 06 bihho BCTpe- 
uaeTCH Ha cKJioHax rop h ho 6eperaM ropHBix pen h pyuneB. 

TaKHM o6pa30M, ycTaHOBjieHo, hto Ha TeppHTopHH coBeTCKoro ^ajiBHero 
BocTOKa npoH3pacTaeT neTtipe BHAa poAa Mertensia : M. maritima, M. ri- 
vularis, M . pterocarpa h M. pubescens . Hajinune HHToro BHAa — M . pilosa 
(Cham.) DC. (M. pubescens auct. non DC.: Bopom. 1966, Oji. cob. ^ajiBH. 
Boct. : 353) — Ha KaMuaTKe h ceBepHBix KypnjiBCKnx o-Bax He HOATBepjKAaHO. 
M . pubescens cJieAyeT CHHTaTB npnopHTeTHBiM Ha3BaHneM A«aH AT. kamczatica . 

JIHTEPATYPA 


B op omzjiOB B. H. (1966). Ojiopa coBeTCKoro ^ajibHero BocTOKa. — K o m a- 
p o b B. JI. (1930). Ojiopa nojiyocTpoBa KaM^aTKH, III. — II o n o b M. T. (1953a). 
Poa MepTeH3HH — Mertensia Roth. B kh.: Ojiopa CCCP, XIX. — II o n o b M. T. 
(19536). O CHCTeMaTHKe h (JjHJioreHeTHqecKOM pa3BHTHH poAa Mertensia Roth (Boragina- 
ceae) Ha ocHOBamra cpaBHemm aMepHKaHCKHx h a3HaTCKHx bhaob. Bot. MaT. (JleHHHrpaA), 
15. — (T y p h a h h h o b H. C.) T u r c z a n i n o w N. S. (1840a). Decades quatuor 
plantarum hucusque non descriptarum Sibiriae maxime orientalis et regionum confinium 
incolarum. Bull. Soc. Nat. Moscou, XIII. — (T y p ? a h h h o b H. C.) Turcza- 
n i n o w N. S. (18406). Observations sur quelques genres et especes de la famille de Bo- 
raginees. Bull. Soc. Nat. Moscou, XIII. — Xoxphkob A. II. (1976). MaTepnaJiH 
k Jjiope hmkhoh uacTH MaraAaHCKOH o6jiacTH. B kh.: Ojiopa h pacTHTejibHOCTb MaraAaH- 
ckoh o6jiacTH. BjiaAHBOCTOK. — HepenaHOB C. K. (1973). Gboa AonojraemiH h H3- 
MeHeHHH k «Ojiope CCCP» (tt. I—XXX). — Britton N. L., A. G. H. Brown. 
(1936). An illustrated flora of the Northern United States, Canada and British possessions, 
ed. 2, III. — Chamisso A. (1829). De plantes in expeditione speculatoria. . . Lin- 
naea, 4. — De Candolle A. P. (1846). Prodromus systematis naturalis regni 
vegetabilis. .., X.— HultenE. (1930). Flora of Kamtchatka and the adjacent islands, 
IV. — Hulten E. (1968). Flora of Alaska and neighbouring territories. — O h w i J. 
(1965). Flora of Japan. Washington. — R o e m e r J. J., J. A. Schultes. (1819). 
Systema vegetabilium, IV. — Scott J. (1963). Mertensia maritima (L.) S. F. Gray. 
J. Ecol., 51,3. — Williams L. (1937). A monograph of the genus Mertensia in North 
America. Ann. Missouri Bot. Gard., 24. 

THXOOKeaHCKHH HHCTHTyT 
6HoopraHHuecKOH xhmhh 
flajibHeBOCTOUHoro HayuHoro n;eHTpa AH CCCP, 

BjiaAHBOCTOK. 
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By HryeH Tbi 

O POflE BELVISIA MIRBEL (CEM. POLYPODIACEAE) 
OJIOPLI BLETHAMA 

V U NGUYEN TU. ON THE GENUS BELVISIA MIRBEL {POLYPODIACEAE) OP 

THE VIETNAMESE FLORA 

IIpHBeAeHH n FTTTTj poAa Belvisia Mirbel, pacTymne bo BLeTHaMe. Hama, rbq hobho 
K0M6HHau;HH. 


Bo BteTHaMe BCTpeuaiOTCH 4 BH^a poAa Belvisia Mirbel (ceM. Polypodia - 
ceae). TapAio-Ejio h KpncTeHceH (Tardieu-Blot, Christensen, 1941), KaK 
h MHorne flpyrne ijTepHAOJiorn, paccMaTpHBajin bhah 3Toro po,n;a hoa Ha3Ba- 
nneM Hymenolepis Kaulf., TaK KaK npnopHTeTHoe Ha3BaHne Belvisia , hoa ko- 
TopuM Mnp6eJi o6beAHHHji 5 HepoACTBeHHtix bhaob nanoporanKOB, oTBepra- 
jiocb KaK nomen confusum. OAHaKO Hymenolepis Kaulf. HBJineTCH ho3Ahhm 
omohhmom A^HCTBHTejiBHo o6HapoAOBamioro Ha3BaHH h Hymenolepis Cass. 
(Asteraceae), h yme KoynjiaHA (Copeland, 1947) BepHyjicn k ynoTpeSjieHHio 
Ha3BaHHH Belvisia , BLi6paB jicktothhom 3 Toro poAa B . spicata (L. f.) Mirbel 
ex Copel. 

B a^hhoh pa6oTe mh hphboahm Bee bhah 3 Toro poAa, pacTymne bo BbeT- 
HaMe, hoa Ha3BaHneM Belvisia , A^Jian npn 3 tom 2 HOBtie KOM6nHan;HH. 

Belvisia Mirbel, 1802, in Lamarck et Mirbel, Hist. nat. veg. 3 : 473; 
Underw. 1899, Mem. Torrey bot. club, 6 : 276; Copel. 1947, Gen. Fil. : 
191; Holttum, 1954, FI. Mai. 2:153; Pic. Ser. 1965, Index Fil., Suppl. 4 : 
39; Pic. Ser. 1977, Webbia, 31, 2 : 324. — Hymenolepis Kaulf. 1824, Enum. 
Fil. : 146, non Cass. 1817; C. Chr. 1929, Dansk bot. arkiv, 6, 3 : 54; Tard.- 
Blot et C. Chr. 1941, in Lecomte, FI. gen. Indo-Chine, 7, 9 : 451. — Macro - 
plethus K. Presl, 1849, Epim. bot. : 54. — Hyalolepis Kunze, 1850, Linnaea, 
23 : 258, non DC. 1837. 

JleKTOTHn (lectotypus): B. spicata (L. f.) Mirbel ex Copel. ( Aero - 
stichum spicatum L. f.). 

KJIIOq flJIH onPEflEJIEHHH BHflOB POflA BELVISIA OJIOPBI BbETHAMA 

la. Hemyn KopHeBHm;a n;ejibHOKpaHHHe, co cBeTJiHMH bojihhcthmh tohkhmh 
K paHMH H TeMHOH CepeAHHOH, COCTOHmeH H3 TOJlCTOCTeHHHX KJieTOK. 
2a. CnopoHOCHan uacTb jincTa AJiHHHan, 10—17 cm a*k-> pe3KO OTAe- 

jineTCH ot cTepnjibHOH uacTH.4. B. revoluta 

26. CnopaHrHH 3aHHMaiOT 0.7—1.2 cm BepxHen nacTH <$epTHjibHHX 
jmcTbeB, cnopoHocHan nacTb JincTa Hepe3Ko OTAejieHa ot CTepnjibHOH 

uacra.3. B. hymenolepioides 

16. Hemyn KopHeBHma c 3y6uaTHMH hjih pecHHTuaTHMH KpaHMH, cnjiomb 

TeMHBie H COCTOHm;He H3 TOJlCTOCTeHHHX KJieTOK. 

за. CopycH pacnojioHceHH 6jiH>Ke k rJiaBHofi >KHJiKe ^eprajibHon 

Hacra njiacTHHKH. JlncTbH cHAHune hjih Ha kopotkhx uepenneax, 
0.2—0.5 cm aji.2. B. henryi 

зб. Copycti pacnojioHceHH 6jin>Ke k KpanM (fteprajibHon nacra njia- 
cthhkh. HepemKH JincTbeB 1.5—3 cm aji. • . . 1 . B. annamensis 

1. Belvisia annamensis (C. Chr.) Tu comb. nov. — Hymenolepis an - 
namensis C. Chr. 1929, Dansk bot. arkiv, 6, 3 : 68, fig. 1; Tard.-Blot 
et C. Chr. 1941, in Lecomte, FI. gen. Indo-Chine, 7, 9 : 452, fig. 53; Pic. 
Ser. 1965, Index Fil., Suppl. 4 : 158. — Macroplethus annamensis (C. Chr.) 
Tagawa, 1942, Acta phytotax. geobot. (Kyoto) 11 : 234. 

Tin (typus): Vietnam, Annam: col des Nuages pres Tourane, 1100 m 
alt., Poilane, n° 8010. In Herb. Inst. Biol., Centr. Nat. Stud. Sci. Vietnam. 
(Opp. Ho Chi Minh)!! 
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Hcc jieflOBaHHHe o 6 p a 3 n; bi (specimina examinata). Annam: 
col des Nuages pres Tourane, 1100 m alt., Poilane, n° 8010. 

PacnpocTpaHeHie. BBeTHaM: XoaHrjiBeHmoH (Sapa); Ehhb- 
THTxeH (Balong, Song Gianh, Cubi); OyxaHB (Nuages, Dongtri); JIaMAOHr 
(Djiring). — 06m;. pacnp.: JTaoc. 

2. Belvisia henryi (Hieron. ex C. Chr.) Tagawa, 1966, in Hara, FI. east. 
Himal. : 490. — Hymenolepis henryi Hieron. ex C. Chr. 1929, Dansk bot. 
arkiv, 6, 3 : 67, fig. Id; C. Chr. 1934, Index Fil., suppl. 3 : 113; Tard.-Blot ; 
et C. Chr. 1941, in Lecomte, FI. gen. Indo-Chine, 7, 9 : 451. — Macroplethus 
henryi (Hieron. ex C. Chr.) Tagawa, 1942, Acta phytotax. geobot. (Kyoto) 
11:234. 

T h n (typus): «China: Yunnan, Henry n° 11461A». 

HccjieflOBaHHBie o 6 p a 3 n; bi (specimina examinata). Laocay: 
Sapa, Cadiere n° 1104. 

PacnpocTpaHeoe. BBeTHaM: XoaHrjiBeHmoH (Sapa). — 06m;. 
pacnp.: Hhahh, KnTan, TafijiaHA. 

3. Belvisia liymenolepioides (Christ.) Tu comb. nov. — Polypodiumi 
hymenolepioides Christ, 1905, Journ. bot. (Paris), 19, 4 : 75; C. Chr. 1906, 
Index Fil. : 534. — Hymenolepis hymenolepioides (Christ) Ching ex C. Chr. 
et Tard.-Blot, 1939, Notul. syst. (Paris), 8, 4 : 185; Tard.-Blot et C. Chr. 
1941, in Lecomte, FI. gen. Indo-Chine, 7, 9 : 452. 

T n n (typus): «Vietnam, Annam: vallee du Song Gianh, R. P. L. Ca¬ 
diere n° 97» [P]. 

HccjieflOBaHHHe o6pa3i^H (specimina examinata). Phu 
khanh: Nhatrang, col des Nuages pres Tourane, Poilane, n° 7937. , 

PacnpocTpaHeHie. BBeTHaM: BnHBTHTxeH (Song Gianh, Ba¬ 
long); OyxaHB (Nuages). 

4. Belvisia revoluta (Blume) Copel. 1947, Gen. Fil. : 192; Holttum, 1954, 
FI. Mai. 2 : 155, fig. 67; Pic. Ser. 1965, Index Fil., Suppl. 4 : 40. - Hy¬ 
menolepis revoluta Blume, 1828, Enum. pi. Javae : 201; C. Chr. 1929, Dansk 
bot. arkiv, 6,3:68, fig. 1; Tard.-Blot etc. Chr. 1941, in Lecomte, FI. gen. 
Indo-Chine, 7, 9 : 452. — Macroplethus revolutus (Blume) Tagawa, 1942, 
Acta phytotax. geobot. (Kyoto) 11 : 234. 

Tin (typus): «Java, leg. Blume». 

HccJieflOBaHHHe o 6 p a 3 n; bi (specimina examinata). Phukhanh: 
Nhatrang, foret 1500 m alt., entre Dram et Gianglo, 25 VI 1922, M. Poilane, 
4064. 

PacnpocTpaHeHie. BBeTHaM: OyxaHB (Nhatrang); JIaMAOHr 
(Dalat, Langbian). — 06m;. pacnp.: HHAOHe3HH, Majiann, OHjmnnnHBi, 
TanjiaHA, KnTan. 

JIHTEPATYPA 

Christensen C. (1929). Taxonomic fern studies I-—II. Dansk Bot. Arkiv, 6, 
3 : 55—70. — Copeland E. B. (1947). Genera Filicum. Waltham, Mass. U. S. A. — 
Holttum R.E. (1954). A revised Flora of Malaya, 2 (Ferns of Malaya). Singapore. - j - 
Kaulfuss G. F. (1824). Enumeratio Filicum. Lipsia, Caroli Cnobloch. — M i r- 
b e 1 G. F. (1802). Histoire naturelle vegetation, 3 : 473. — Pichi-Sermolli 
R. E. G. (1977). Tentamen Pteridophytorum genera in taxonomicum ordinem redigendi. 
Webbia, 31, 2 : 313—525. — P r e s 1 K. B. (1849). Epimeliae botanicae : 54, Pra- 
gae. — Tardieu-Blot, *C. Christensen. (1941). Polypodiacees, in: L e- 
comte. Flore generale de lTndo-Chine, 7, 9 : 451—454. 

EoTaHHuecKHH HHCTHTyT IIojiyueHO 22 V 1979. 

hm. B. JT. KoMapoBa AH CCCP, 

JleHHHrpafl. 
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y#K 582 : 633.527,2 

JI. K. HsaHioKOBHq, K). A. JJopoHHHa 
CEKIJHOHHOE ftEJIEHHE POflA SORGHUM MOENCH (. POACEAE) 


L. K. IVANYUKOVICH, YU. A. DORONINA. SECTIONAL DIVISION OP THE 
GENUS SORGHUM MOENCH ( POACEAE ) 


flaeTC h HOBoe ceKAHOHHoe ,n;ejieHHe pofla Sorghum Moench. IIphboahtch 7 c@kahh pofla 
Sorghum , qempe H3 kotophx npe/jCTaBJiaiOT HOBtie KOM6HHan;HH, npeAJiOHceHHBie aBTO- 
paMH. 


B pe 3 yjibTaTe rayueHHH hotboh h rep6apHon KojuieKijHH copro BcecoK>3 - 
hoto HayHHo-Hccjie,n;oBaTejibCKoro HHCTHTyTa pacTeHneBO^CTBa hm. H. H. Ba- 
BHJioBa mh BHecjin HeKOTopne ,n;onojiHeHHH b cymecTByiomyio cxeMy KJiaccH$H- 
KaniHH po^a Sorghum Moench, AanHyio CHoyAeHOM (Snowden, 1935). 

IIomhmo AByx ceKn;HH, npe^jiaraeMux H. H. L(BejieBHM (1976) ajih bhaob 
po^a Sorghum , BCTpeuaeMHx bo <f)Jiope CGCP, —Blumenbachia (Koel.) Tzvel. 
h Sorghum , mh BH^ejmeM b po^e Sorghum em;e hhtb ceKijHH: sect. Arundi - 
nacea (Snowd.) Ivanjuk. et Doron., sect. Drummondii (Snwod.) Ivanjuk. 
et Doron., sect. Parasorghum Snowd., sect. Chaetosorghum (Garber) Ivanjuk. 
et Doron. h sect. Heterosorghum (Garber) Ivanjuk. et Doron. 

1. Sect. Blumenbachia (Koel.) Tzvel. 1973, Hobocth chct. bhcih. pacT. 
10 : 79. — Blumenbachia Koel. 1802, Descr. Gram. : 29. — Sorghum sect. 
Eu-Sorghum subsect. Halepensia Snowd. 1935, Kew Bull. : 222; Snowd. 
1936, Cult. Races Sorghum : 20; Snowd. 1955, Wild Sorghums : 194; Ce- 
larier, 1958, Cytology, 23 : 408. — Sorghum subgen. Eu-Sorghum (Stapf) 
Garber, 1950, Univ. Calif. Publ. Bot. 23, 6 : 323, quoad S . halepense 
et S . almum. 

MHorojieTHne pacTeHHH c nojmyuHMH noA3eMHHMH KopHeBHiqaMH, c se- 
TounaMH MeTejiKH npn njioAax, pacna^aiomHMHCH no couJieHeHHHM Ha ujieHHKH. 

Teh: S. halepense (L.) Pers. 

CeKn;HH BKJiiouaeT TaKnce bhah S . miliaceum (Roxb.) Snowd., S. contro - 
versum (Steud.) Snowd., S. almum Parodi, S. randolphianum Parodi (y Bcex 
2n=40), S. propinquum (Kunth) Hitchc. (2n=20). 

2. Sect. Arundinacea (Snowd.) Ivanjuk. et Doron. comb. nov. — 
Sorghum sect. Eu-Sorghum subsect. Arundinacea Snowd. 1935, 1. c. : 222, 
quoad ser. Spontanea ; Snowd. 1936, 1. c. : 20; Snowd. 1955, 1. c. : 195. — 
Sorghum sect. Sorghum I(BejieB, 1976, 3jiaKH CCCP: 698, quoad S . sudanense . 

MHorojieTHHKH 6e3 nojmyunx KopHeBHm; hjih oahojicthekh c jiomkhmh se- 
TOUKaMH MeTejiKH, pacnaAaiomHMHCH npn njioAax hoa o6oenojiHMH (chah- 

UHMH) KOJIOCKaMH. 

Tin: S. arundinaceum (Desv.) Stapf. 

CioAa othochtch 18 aukhx bhaob: S. virgatum (Hack.) Stapf, S . lanceo - 
latum Stapf, S. sudanense (Piper) Stapf, S. arundinaceum (Desv.) Stapf, 
S. vogelianum (Piper) Stapf, S. verticilliflorum (Steud.) Stapf, S. elliotii 
Stapf, S. panicoides Stapf, S. aethiopicum (Hack.) Rupr. ex Stapf, S. macro - 
chaeta Snowd., S. somaliense Snowd., S. pugionifolium Snowd., S. brevica - 
rinatum Snowd., S. usambarense Snowd., S. castaneum Hubbard et Snowd., 
S. niloticum (Stapf ex Piper) Snowd., S. hewisonii (Piper) Longley, S. stap - 
fii (Hook, f.) Fischer (2n=20). 

3. Sect. Drummondii (Snowd.) Ivanjuk. et Doron. comb. nov. — 
Sorghum subser. Drummondii Snowd. 1935,1. c. : 223; Snowd. 1936,1. c. : 27. 

OAHOJieTHne copHHe TpaBH c hcjiomkhmh BeTounaMH MeTejiKH, c o6oe- 
hojihmh KOJiocKaMH, npn njioAax HeonaAaioni;HMH. 

Teh: S. drummondii (Steud.) Millsp. et Chase. 

CioAa othochtch TaK>Ke S. nitens (Busse et Pilg.) Snowd., S. aterrimum 
Stapf (2n=20). 
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4. Sect. Sorghum ; IlBejieB, 1976, 3jiaKH CCCP: 698, excl. S. sudanense. — 
Sorghum sect. Eu-Sorghum subsect. Arundinacea Snowd. 1935, 1. c. : 222, 
excl. ser. Spontanea: Snowd. 1936, 1. c. : 20. 

T h n: S. bicolor (L.) Moench. 

OAHOJieTHHe KyjiBTHBHpyeMue TpaBti; 3pejiue 3epHOBKH fljiHHHee HecoM- 
KHyTHx kojiockobhx uemyfi hjih paBHH hm no AJiHHe (KOJiocKOBue nemy h 
b 3tom cjiyuae coMKHyTue hjih HecoMKHyTue). 

flaHHan ceKijHH BKJiiouaeT cepnn Bicoloria , Caffra , Durra , Nervosa , 
Guineensia (2n=20). 

5. Sect. Parasorghum Snowd. 1935, 1. c. : 222. — Sorghum subgen. 
Parasorghum (Snowd.) Garber, 1950, Univ. Calif. Publ. Bot. 23, 6 : 324; 
Celarier, 1958, Cytology, 23 : 396. — Sorghum subgen. Stiposorghum Gar¬ 
ber, 1950, 1. c. : 324; Celarier, 1958, 1. c. : 396. 

OflHOJieTHne hjih MHorojieTHHe pacTeHHH, oTjiHHaiomHecH ot npe,n;cTaBH- 
Tejien scex BLimeynoMHHyTHX ceKijHH onymeHHHMH y3JiaMH (no KpanHefi 
Mepe BepXHHMH) H HeBeTBHID;HMHCH rJiaBHLIMH BeTOUKaMH MeTejIKH. 

T h n: S. versicolor Anders. 2n=10. 

CeKn;HH BKjnouaeT TaKnce bh^h S. purpureo-sericeum Aschers. et Schweinf., 
S. intrans Muell., S. brevicallosum Garber, S. matarakense Garber et Snyder, 
S. stipoideum Gardner et Hubbard (y Bcex 2n=10); S. nitidum Pers. 
(2n=10, 20); S . leiocladum Hubbard, S. trichocladum Garber et Snyder, 
S. australiense Garber et Snyder, S. timorense Buese ex De Vriese (y Bcex 
2n=20); S. plumosum Beauv. (2n=20, 30). 

6 . Sect. Chaetosorghum (Garber) Ivanjuk. et Doron. comb. nova. — 
Sorghum subgen. Chaetosorghum Garber, 1950, Univ. Calif. Publ. Bot. 23, 
6 : 323; Celarier, 1958, Cytology : 396. 

OflHOJieTHne pacTeHHH,* rJiaBHtie BeTonKH MeTejiKH HeBeTBHnpaecH, He pac- 
noJionteHH MyTOBuaTo; JiOAHKyjiH rojitie; b KojiocKax Ha Honocax thhhhkh 
h n;BeTKOBibie uemyn pejiyijHpyioTCH, a ocTaBrnnecn KojiocKOBHe uemyn 
HMeiOT pa3Hyio fljiHHy. 

T h n: S. macrospermum Garb. (2n=40). 

MoHOTHHHaH ceKijHH. 

7. Sect. Heterosorghum (Garber) Ivanjuk. et Doron. comb. nova. — 
Sorghum subgen. Heterosorghum Garber, 1950, Univ. Calif. Publ. Bot. 23, 
6 : 323; Celarier, 1958, Cytology : 396. 

OflHOJieraHe pacTeHHH; rJiaBHue bctoukh MeTejiKH BeTBHmnecH, pacnojio- 
H^eHH MyTOBnaTo; JioflHKyjiu pecHHTuaTtie; b KojiocKax Ha HoncKax thhhhkh 
h n;BeTKOBHe uemyn peflyijHpyioTCH, a ocTaBnraecH KojiocKOBHe nemyn HMeiOT 
nouTH paBHyio flJiHHy. 

T h n: S . laxiflorum Bailey (2n=40). 

MoHOTHHHaH ceKijHH. 

JIHTEPATYPA 

II b e ji e b H. H. (1976). 3jiaKH CCCP. — Celarier R. P. (1958). Cytotaxo- 
nomy of the Andropogoneae. III. Subtribe Sorgheae , Genus Sorghum. Cytologia, 23. —- 
Garber E. (1950). Cytotaxonomic studies in the genus Sorghum . Univ. Calif. Publ. 
Bot. — Snowden J. D. (1935). Classification of the cultivated sorghums. Bull. 
Misc. Inform. 5. — Snowden J. D. (1936). The cultivated races of Sorghum. Lon¬ 
don. — Snowden J. D. (1955). Wild fodders sorghums of the section Eu-Sorghum. 
London. 

Bcecoio3HHH HayuHO-HccneflOBaTejibCKHH IIojiyueHO 13 XI 1978. 

HHCTHTyT paCTeHHeBOflCTBa HM. H. H. BaBHJIOBa, 

JleHHHrpaA. 
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TOM 64 EOTAHmECKIIM MYPHAJI 1979, M j x 


OXPAHA PACTHTEJILHOrO MHPA 


yffK 581 : 253 : 502.7 (47 + 5 7 ) 


A. A. KpayKJiHC, K). II. Mnxai«iOB 
PACTHTEJIbHOCTL TAIlrH H OXPAHA CPEflM 

A. A. KRAUKLIS, Yu. P. MIKHAILOV. TAIGA VEGETATION AND NATURE 

CONSERVATION 

Pojib Tanrn b 6noc<£epe rpoMaAHa, Tan Kan OHa — moed,hlih peryjiHTop AnnaMn- 
'lecKoro paBHOBecHH nocJieAHen. 8Ta pojib o6ycjiOBJieHa 3aKOHOMepHOCTHMH npon;eccoB 
6noreon;eHOTHHecKoro MeTa6ojin3Ma b Tanre h b nepByio oqepeAb nx 3aMeAJieHHocTbio 
R K0Jie6aHHHMH bo BpeMeHH. HapHAy c 3 thm Tanra — hctohhhk pa3HOo6pa3Hbtx pecypcoB 
h 6nar, HeyMepeHHoe ncnojib30BaHne kotophx MOHceT noAopBaTb 3KOjionraecKyio pojib 
Tanra h HCTom;HTb ee pecypcbt, noaTOMy Heo6xoAHMa pa3pa6oTKa ochob pau;HOHajibHoro 
nojn>30BaHHH 6oraTCTBaMH Tanra, a oto b cboio o^epeAt TpeftyeT A^JibHenmero BcecTOpOH- 
Hero ee H3yHeHHH. 

Bonpocbi pan;HOHajibHoro Hcnojib30BaHHH Tanra, h npe>KAe Bcero ee pa- 
CTHTejibHoro noKpoBa, b TeneHne mhothx JieT hbjihiotch npe^MeTOM KOMnjieKc- 
hhx HccjieAOBaHHH HHCTHTyTa reorpa^nn Cn6npn h ^ajibHero BocTOKa 
CO AH CCCP. Oaho H3 HanpaBjieHHH 3thx HccjieAOBaHHH — 3KcnepnMeH- 
TajibHan pa6oTa Ha reorpa<f)HnecKHx CTaijHOHapax, pacnojionceHHHx b xa- 
paKTepHLix jiaHAinacfrrax 3anaAHon h Boctohhoh Cn6npn. BTopoe HanpaBjie- 
Hne — o63opHoe TeMaTimecKoe KapTorpa^npoBaHne, BKJiioHaiomee cocTaB- 
jieHne KapT npnpoAH (b nepByio onepeAb reoBoTaHHnecKnx n jiaHAma^THtix), 
HacejieHHH h xo3HHCTBa. TpeTbe HanpaBjieHne — pa3pa6oTKa peraoHajibHtix 
CORjHaJIbHO- H 3KOHOMHKO-reorpa(|)HHeCKHX BOnpOCOB, CBH3aHHHX C <J)OpMH- 
pOBaHHeM H pa3BHTHeM B a>KHeHDIHX HpOH3BOACTBeHHO-TeppHTOpHaJIbHHX 
KOMHJieKCOB. 

3th HanpaBjieHHH HccjieAOBaHHH, KaK no oTAejibHocTH, TaK h BMecTe 
B3HTtie, HeoAHOKparao o6cy>KAajiHCb b HaynHOM coBeTe CO AH CCCP no 

KOMHJieKCHOMy OCBOeHHIO Tae>KHLIX 3eMeJIb, KOTOptlM pyKOBOAHJI aKaABMHK 

B. B. ConaBa. 

Teorpa(|)HnecKHH hoaxoa k oxpaHe npnpoAHon cpeAH npeAnojiaraeT pac- 
CMOTpeHne h on;eHKy ynacran Taenraon pacTHTejibHocra b* <J)yHKii;HOHHpoBaHHH 
. reocncTeM. Tpex . ypoBHen — jioKajibHoro (TonojiornnecKoro), pernoHajibHoro 
h rjio6ajibHoro {ConaBa, 19786). H xoth npn pa6oTe HaA a^hhoh npo6jieMara- 
KOH ^BJiaeTCH oco6lih ynop Ha 3KcnepnMeHTajibHoe rayneHne. Taenorax 6no- 
reon;eH030B (ajieMeHTapHtix reocncTeM), ocynjecTBJiHeMoe rjiaBHHM o6pa30M 
Ha TonojiornnecKOM ypoBHe, jiornKa HccjieAOBaHHH HeMHHyeMo' BeA©T 
k CHHTe3y nojiynaeMbix pe3yjibTaTOB, noKa3HBaioni;Hx ynacrae Tanra 

B >KH3HeABHTejIbHOCTH TJIo6aJIbHOH 3KOCHCTeMLI. 

CpeAoo6pa3yioni;aH pojib Tae>KHon pacTHTejibHocra onpeAejineTCH yme 
TeM, hto Tanra othochtch k nncjiy caMtix Kpynm>ix pacTHTejibHtix noApa3- 
AejieHHH cymn. Ha Hee npnxoAHTCH 8% njionjaAH Been cymn, a ecjin cnmaTb 
OT BeJIHHHHH TeppHTOpHH, 3aHHTOH 6oJiee HJIH MeHee pa3BHTLIM paCTHTeJIb- 
HLIM HOKpOBOM 3a BLFieTOM apKTHHeCKHX H apHAHHX nyCTLIHb, HHBaJIbHOrO 
nonca BHCOKoropHH h t. n., to — 15%. Ho aojih ynacraH Tanra b npoijeccax 
rjio6ajibHoro MeTa6ojiH3Ma h roMeocTa3nca Bbime ee yAejibHoro Beca b pacra- 
TenbHOM noKpoBe 3eMjin. 06'bHCHeHne 3Toro <J)aKTa jiencnT b caMon npnpoAe 
Tanra. 
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Tafira — 3to ceBepHan nepmJepHH yMepeiraoro nonca, npHMBiKaK>m;aH 
jc CySapKTHKe. 3to KOHTHHeHTajiBHtiH thh JiaHAma^Ta, He nojiyHHBmHH pa3- 
pHTHH B OKeaHHHeCKOM — IOHUIOM — HOJiymapHH H peAyiJHpOBaHHHH Ha 
Ilo6epeH{BHX C CHJIBHO BBipaJKeHHLIM OKeaHHHeCKHM peJKHMOM B CeBepHOM no- 
jiyinapHH. 

Oaho H3 caMBix xapaKTepHHx cbohctb npnpoAHoro pe>KHMa Tafirn <— 
pe3KO BBipaBKeHHaH HHCOJIHnjHOHHO-TepMHHeCKaH Ce30HH0CTB HpOTeKaiOni;HX 
b jiaHAma<J)Te npoijeccoB. B n;ejioM roAOBan aMnjiHTyAa TeMnepaTypBi B03- 
Ayxa b Tanre 3HaHHTejiBHo 6ojiBme, He m cyTOHHan. KoHTpacTHOCTB ce 30 HHBix 

COCTOHHHH BBI3BaHa TJiaBHHM o6pa30M CHJIBHHM 3HMHHM OXJiaJKAOHHeM A^H- 
TeJIBHOrO CJIOH H CpaBHHTeJIBHO BBICOKOH HHTeHCHBHOCTBIO HpHTOKa K H6My 
Tenjia b Jieraee BpeMH. OAHaKo HaKonHBmHHCH 3a 3HMy xojioa b BHAe ce30H- 
hoh Mep3JioTBi hohbh OKa3BiBaeT 3aMeraoe BjiHHHHe Ha npnpoAHHe npoijeccBi 
nOHTH BHJIOTB AO JieTHerO COJlHIjeCTOHHHH, OrpaHHHHBaH TeM CaMBIM B03M03K- 
HOCTB HCH0JIB30BaHHH 6HOTOH COJIHeHHOH 3HeprHH B HepBOH HOJIOBHHe 
Tenjioro nepHOAa. BcjieACTBne Tanoro ce30HHoro coctohhhh Tenjioo6ecneHeH- 
hocth Tanra b rjio6ajiBHOH cncTeMe aTMoc<J)epHOH n;HpKyjiHn;HH hbjihgtch npe- 
HMynjecTBeHHo «noTpe6HTejieM» Tenjia. B cboio onepeAB H3-3a 6ojibdioh npo- 
AOJDKHTejiBHocTH xojioAHoro ce30Ha roAa b Tafire coKpanjeHBi <J)H3HHecKoe 
HcnapeHHe h TpaHCHHpaijHH, hto o6ecneHHBaeT en pojiB oAHoro H3 KpynHen- 
mnx pe3epByapoB cbo6oahoh npecHOH boah h nocTaBnjHKa nocjieAHen b njia- 
HeTapHyH) reocncTeMy. 

Tanra Kan thh jiaHAma<J)Ta — cpaBHHTejiBHo MOJioAoe o6pa30BaHne. 
Ho 3Toro HejiB3H CKa3aTB o rjiaBHBix penpe3eHTaHTax — xbohhbix AopeBBHX. 
Tochoactbo roJioceMHHHHX, b sbojiioahohhom CMBicjie yme nepe>KHBmHx BeK 
pacn;BeTa b Tpnace h rope (Jlecmje pecypcBi. . 1960; 5Kh3Hb pacTeHtfH, 

1978, h AP-)» o6ycjioBjiHBaeT onpeAejieHHBie oco6emiocTH bo B3aHM0CBH3ax 
pacTeHHH b Tae^KHtix coo6m;ecTBax h bo B3aHMOAeficTBHH nocjieAHnx co cpeAon. 

HeKOTopHe nccjieAOBaTejiH OTMenaioT oTHocHTejiBHyio hphmhthbhoctb 
cocyAHCTofi cHCTeMH xbohhhx. Hx np ob o AHnpae TKaHH 0Ka3BiBai0T 6ojiBmoe 
conpoTHBJieHne ABHHceHHio BJiarn H3 KopHefi k <J)OTOCHHTe3Hpyioiii;HM nacTHM. 
H3-3a BToro xBOHHLie Hy^AaiOTCH b jierKo AocTynHOH noHBeHHofi BJiare b ne- 
pnoA BereTan;HH h b ycjioBHnx, orpaHHHHBaioin;Hx TpaHCHHpan;Hio, npnneM 
B3aHMooTHomeHHH Me>KAy pacTeHHHMH b Tae>KHtix coo6in;ecTBax bo MHoroM 
onpeAejiHioTCH KOHKypeHnjHen 3a Bjiary (KapnoB, 1969). 3HaHHTejiBHan no- 
TpeSHocTB bo BJiare y xbohhhx coneTaeTcn c KcepoMop<J)HocTBio Mop^ojiorn- 
necKoro CTpoeHHH. IIocjieAHee no3BOjineT xbohhhm nepeHocHTB npoAOJiHCH 1 - 
TejiBHue He6jiaronpHHTHBie nepnoAH roAa, npe6HBan b <|)H3HOJiorHHecKH nac- 
CHBHOM COCTOHHHH. Ba>KHO TBKJKe, HTO yBJiaBKHeHHe B JieTHHH nepHOA, CTOJIB 
Heo6xoAHMoe a^h aKTHBHOH 2KH3HeA6HTejiBH0CTH Han6ojiee thhhhhhx npeA- 
CTaBHTejien TaeBKHBix jiecoB — bhaob ejin, hhxth, KeApoBBix coceH, b 6ojib- 
ihoh CTeneHH o6ecneHHBaeTCH 3a cneT 3hmhhx ocaAKOB. 

OraocHTejiBHaH $HjioreHeTHHecKaH hphmhthbhoctb xbohhbix 3aKJiiOHa- 
eTCH em;e h b tom, hto hm npHcynja HeBHcoKan 3ojibhoctb (IlepejiBMaH, 1975). 
Xbohhhm b npon;ecce CBoen ?KH3HeA6HTejiBH0CTH BnojiHe AOCTaTOHHo HeCoJiB- 
HIHX KOHH;eHTpai];HH 3JieMeHTOB MHHepaJIBHOrO HHTaHHH B HOHBeHHHXfpa- 
CTBopax. B Tafire, rAe rHApoTepMinecKHe ycJioBHH CTHMyjinpyiOT bhhoc hoa- 
bhjkhhx coeAHHeHHH, TaKaH choco6hoctb TOJKe AaeT 6ojiBmoe npeHMyme- 

CTBO; CTOJIB CKpOMHBIM MHHepaJIBHBIM HHTaHHeM He MOryT AOBOJIBCTBOBaTBCH 
MHorne npeACTaBHTejin noKpBiToceMHHHBix, b oco6eHHocTH H3 HHCJia KyjiBTyp- 
hhx pacTeHHH. 

TaeH{HHH jiec OAHOBpeMeHHo BBicTynaeT h moiahbim reoxHMHHecKHM 6apBe- 
poM, 3aKpenjiHioin;HM xHMHHecKne BJieMeHTBi b h«hbom BemecTBe (IlepejiBMaH, 
1975). Oh npennTCTByeT bhmhb aHHio H3 hohb ryMHAHHX h ceMHryMHAHBix 
o6jiacTeH njiaHeTapHoro 3anaca ao^hijhthlix xhmhhgckhx ajieMeHTOB, koto- 
pHe CBH3BiBajiHCB b bkhbom Bein;ecTBe b xoAe 3bojhoh;hh 6noc$epH h KpanHe 
HyjKHH BceMy H{HBym;eMy Ha 3eMJie (IIoHOMapeBa, 1976). B Tanre co3AaeTCH 
6ojibdioh 3anac 6noMaccH, KojiHHecTBeHHo BnojiHe conocTaBHMHH c tbkobhm 
b jiochhx 6Horeon;eH03ax Apyrnx npnpoAHBix 3oh (Poahh, Ea3HjieBHH, 1965). 
Ilpn 3TOM Tanra xapaKTeprayeTCH BecBMa MeAJieHHtiM o6opotom opraHHHe- 
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CKoro BenjecTBa, hto nepnoAHHecKH BH3HBaeT HBjieHne, KOTopoe moh^t pac- 
cMaTpHBaTBCH KaK cBoeo6pa3HaH CnoremiaH CTarHaijHH reocncTeM. Tan 
HaKanjiHBaronjaHCH Ha noBepxHOCTH hohbbi 6ojiBmaH Macca Me^jieHHo pa3jiaraio * 
ib;hxch ctbojiob npeAmecTByioin;HX noKOJieHHH ^peBocToeB h Apyrnx pacTH- 
TejiBHLix ocTaTKOB HacTHHHo HaHHHaeT 3aMem;aTB noHBy, orpaHHHHBan yna~ 
crae nocjieAHen b 6HojiorHHecKOM o6opoTe MHHepajiBHBix 3jieMeHTOB. 3 T0 
6jiaronpnHTCTByeT pa3pacTaHHK) MoxoBoro noKpoBa, b 6ojibdioh Mepe BBiTec- 
HHioin;ero H3 coo6m;ecTB TpaBHHHCTBie pacTeHHH. Mxh KaK caMan hphmhthb- 
Han rpynna cpe^n bbicihhx pacTeHHH chjibho Hy^K^aiOTCH b cbo6oahoh Bjiare, 
ho MoryT o6xoahtbch cKyAHBiM MHHepajiBHBiM HHTaHneM. Cjioh oTMepmero 
opraHHnecKoro BenjecTBa h moxobbih noKpoB ocjia6jiHK)T aapaijHio hohbbi, 
pe3Ko coKpain;aK)T Bjiaro- h Tenjioo6MeH Me>KAy aTMoc<J)epoH h MHHepajiBHBiM 
cy6cTpaTOM. BcjieACTBne 3Toro a&>K e b MecTonojionceHHHx c xopomHMH ycjio- 
bqhmi ecTecTBeHHoro AP^Ha>Ka MoryT hohbjihtbch HeKOTopBie npH3HaKH 3a6o- 
jiaHHBaHHH, a TaKnce MHorojieTHHH Mep3JiOTa b noHBe. 

Mxh KaK >KH3HeHHan <$opMa CTaHOBHTCH Han6ojiee mohjhbim (JaKTopoM 
b rH,n;poMop<f)HBix ycjioBHnx Ha o6eAHeHHBix MHHepajiBHBix cy6cTpaTax. 
3^eCB MXH — 3AH(|)HKaTOpBI, H HOA HX BJIHHHHeM CTarHaiJHH nepeXOflHT 
b cbok) 3aBepmeHHyio h Heo6paTHMyio <J)opMy — MoxoBBie 6ojioTa, r^e cpe^o- 
o6pa3yioin;aH pojiB npHHa^Jie>KHT opraHH3MaM, >KH3HeHHan cnjia kotopbix 
3aKJiK)HaeTCH He ctojibko b choco6hocth BOBjieKaTB, rjiy6oKo nepepa6aTBiBaTB 
h $HKcnpoBaTB xHMHHecKne ajieMeHTH H3 MHHepajiBHoro Cy6CTpaTa, CKOJIBKO 
b ,n;aBJieHHH Ha cpe^y CBoen BjiaroHaKanjiHBaioni;eH Maccon, npnneM rjiaBHBiM 
o6pa30M MepTBOH. 

Oco6eHHOCTB pa6oTH 6noc$epH, KaK oTMenaji aKa^eMHK G. C. IIlBapij 
(1976), coctoht b npeBtimeHHH npon;eccoB npoAyKijHH HaA AecTpyKipaeH, C 03 - 
AaHHH Ha a pacnaAOM. EjiaroAapn TaKofi HanpaBjieHHocTH rjio6ajiBHBix npn- 
Poahhx npon;eccoB Ha 3eMjie b ee aTMoc$epe hohbhjich khcjiopoa, co3AajracB 
coBpeMeHHan KOHn;eHTpan;HH KHCJiopoAa h yraepo^a h hx c6ajiaHcnpoBaHHaH 
cncTeMa KpyroBopoTa. IIoAAep>KaHHe 3Toro 6ajiaHca h cneAyeT hmgtb b BHAy 
b nepsyio onepe^B, Kor^a roBopHT o rjio6ajiBHOM acneKTe oxpaHBi npnpoAHofi 
cpeAH. B Tanre ckopoctb pacna^a opraHHnecKoro BenjecTBa, t. e. okhcjih- 
TejiBHHX npoijeccoB, HeBBicoKa, noaTOMy nacTB BBipa6aTBiBaeMoro Tae>KHOH 
pacTHTejiBHocTBio CBo6oAHoro KHCJiopoAa nocTynaeT Ha 6ajiaHC rjio6ajiBHofi 
aKOCHCTeMBi. Hmghho no3TOMy Tanra ynacTByeT b roMeocTa3e rjio6ajiBHOH 
aTMoc(|)epBi, HecMOTpn Ha b 2 — 3 pa3a MeHBmyio <J)OTOCHHTeTHHecKyio aKTHB- 
hoctb, BepoHrao, Aance 6ojiee A^HTejiBHo, He^Kejin TponnHecKHH Jiec, b koto- 
poM penpoAyijHpyeMHH khcjiopoa, KaK oTMenaiOT pnA aBTopoB (^o6peeB, 
1977; HepTOB, 1977, h AP-)i pacxoAyeTCH Ha hhtghchbho npoTeKaiomne npo- 
ijeccBi oKHCJieHHH. B 3tom mbi bhahm oaho H3 rjiaBHBix cpeAOo6pa3yioni;Hx 
cbohctb Tanra h Tae>KHOH pacraTejiBHocTH b rjio6ajiBHBix MacmTa6ax. 

C 3aMeAJieHHOCTBK) OKHCJIHTeJIBHBIX npOHjeCCOB, BBI3HBaK)ni;HX HaKOHJieHHe 
6 ojibdihx Macc MepTBoro opraHnnecKoro Beni;ecTBa, CBH3aHo h Apyroe BecBMa 
Ba>KHoe rjio6ajiBHoe cpeAOo6pa3yioni;ee cbohctbo Tanra. JlecHan noACTHJiKa, 
KaK h BepxoBtie 6ojiOTa, o6jiaAaeT choco6hoctbio He tojibko yAep>KHBaTB, ho 
h HaHJiynmHM o6pA30M 0 HHin;aTB BOAy. 9 tot $aKT, oTMeneHHBiH em;e aKaAeMH- 
kom B. H. BepHaACKHM (1934), 6 biji BnocjieACTBHH noATBep>KAeH pa6oTaMH 
C. MypaBencKoro (1948), A. A. MqjrcaHOBa (1973) h MHornx Apyrnx co- 
BeTCKHX H HHOCTpaHHBIX yHeHBIX (FHApOJIOrHHeCKHe HCCJieAOBaHHH. . ., 1970; 
^OKJiaAH HHocTpaHHtix yneHBix. . ., 1970, h ap-)- Ha BBicoKoe KanecTBo boabe, 
nojiynaeMOH c o6jieceHHBix boaoc6opob, yKa3BiBaeT fl^K* PoTanep (^oKJiaAti 
HHOCTpaHHBIX yneHBix. . ., 1970). 

OnpeAejieHHyio pojiB b 6Horeon;eH03ax Tanrn nrpaiOT TaK>Ke jiHCTBeHHBie 
AepeBBH, KycTapHHKH, TpaBHHHCTBie pacTeHHH — npeACTaBHTejiH hokpbito- 
ceMHHHBix. Bo3A6HCTBHe 3thx KOMHOHeHTOB Ha 6noreon;eH03Bi b n;ejioM 3aKJiio- 
naeTCH b aKTHBH 3 an;HH o 6 opoTa opraHnnecKoro Bem;ecTBa (ho b to >Ke BpeMH 
HepeAKo h ycHJieHne A^HTejiBHOCTH a 6 noTHHecKHx (JaKTopoB). Ilpn ecTecTBeH- 
HBIX yCJIOBHHX B TaHre HOKpBITOCeMHHHBie HaXOAHTCH B HOAHHHeHHOM nojio- 
JKeHHH, HO 06 BIHHO CTaHOBHTCH BpeMeHHBIMH 3AH$HKaTOpaMH HOCJie JieCHBIX 
noH^apoB, py 6 oK h mhothx Apyrnx HapymeHHH pacTHTejiBHoro noKpoBa. 
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J3 Teneirae BoccTaHOBHTejiBHBix cyKijeccHH, Kor^a b coo6m;ecTBax rocno^CTByioT 
^rpaBHHHCTtie pacTeHHH h MejraojiHCTBeHHBie ,n;epeBBH, 6noreon;eHOTHHecKHH 
^eTa6ojiH3M bo MHoroM onpe^ejineTCH cb ohctb aMi noKpBrroceMHHHHx. Cpe^H 
HOCJieAHHx HeMajio bh^ob, KOTopue cbohm ejKeroflHHM ona,n;oM cnoco6cTByK)T 
o6orain;eHHio hohbh aneMeHTaMH MHHepajiBHoro HHTaHHH, yjiynineHHio ee 
<j)H3HKO-XHMHHeCKHX CBOHCTB H B H;eJIOM — HHTeHCH^HKaiJHH MeTa6ojiH3Ma. 
IIo3TOMy Han6ojiee bhcokhh ypoBeHB npo^yKTHBHocTH 6noMaccH b Tanre 
Ko^KeT 6 htb HMeHHo Ha nocJieAHHx CTaftHHX BoccTaHOBHTejiBHoro npoijecca, 
jKOHeHHO, ecjiH b xo^e 3Toro npon;ecca He Mo6HJiH30BajiHCB npe3MepHo pa3py- 
niHTejiBHtie a6noTHHecKHe chjih. IIocjieAeHCTBHe HHTeHCH$HKan;HH MeTa- 
6oJiH3Ma MOJKeT CKa3HBaTBCH Ha flajiBHenmHX CTa^HHx, Kor,n;a 3flH$HKaTopaMH 
OHHTB CTaHOBHTCH XBOHHBte. 

C aKTHBH3an;HeH 6noreon;eHOTHHecKoro MeTa6ojiH3Ma CBH3aHo cejiBCKo- 
xo3HHCTBeHHoe ocBoeHHe Tanrn. IIo ( n;o6HHe Mepu: Heo6xo,n;HMB[ h b jiecHOM 
X03HHCTBe. OflHaKO 3T0 MOHCeT BCTyilHTB B HBHOe HJIH CKptITOe HpOTHBOpeHHe 
c rJio6ajiBHHMH cpe,noo6pa3yiomHMH (JyHKijHHMH Tanrn, KOToptie, KaK nona- 
3aH0 BBime, bo MHoroM onpe^eJiniOTCH 6noreHHOH CTaraaijHeH. ,IJjih pa3peme- 
hhh BToro npoTHBopeHHH cymecTBeHHoe 3HaneHHe HMeeT H3yneHHe ecTecTBeH- 
hoh BpeMeHHOH ynopHflOHeHHocra coBepmaiomaxcH b Tanre npnpoflHBtx 
xtpon;eccoB. C TaKon tohkh 3peHH h oco6oro BHHMaHHH 3acjiy>KHBaeT HCCJiejjo- 
BaHHe cpe,n;oo6pa3yioin;eH pojra CMeH pacraTejiBHoro noKpoBa. 

B CBoe speMH B. A. HBamKeBHH (1929) o6paTHji BHHMaHne Ha cnoHTaHHBie 
-CMeHBi, BOsSy^aeMHe BHyTpnn;eHOTHHecKHMH b 3 aHMO OTHoineHHHMH pa3HHX 
bhaob h B03pacTHtix noKOJieHHH. Pa6oTBi MHornx HCCJieflOBaTejien noKa3ajin, 
hto oneHB nacTO b TaejKHtix Jiecax ecTecTBeHHoe B03o6HOBJieHHe H^eT HepaBHo- 
MepHo; HMeiOT MecTO bchhhikh B03o6HOBJieHHH, pa3,n;ejiHeMHe nepno^aMn, 
itor^a MOJiofloe noKOJieHne chjibho yraeTaeTCH rocno,n;cTByioni;HM nojioroM 
.ApesocTOH. 3to nopo^aeT TaK>Ke nepnoflHHecKne KOJieSaHHH B03pacTHoro 
cocTaBa 3,n;H$HKaTopHoro nojiora (KojiecHHKOB, 1956; OajiajieeB, 1964; Po- 
3eH6epr, 1972, h ,n;p.) h HepaBHOMepHocTB npoijecca oTMnpaHHH jjepeBBeB, 
peajiH30BaBmHX cboh 6nojiorHHecKHH noTemjHaji. BMecTe c bthm nponcxo^HT 
n nepecTpofiKa B3aHMooTHomeHHH Me>K,n;y rjiaBHenmHMH KOMHOHeHTaMH <$hto- 
u;eH030B Tafirn — Memjsj xbohhbimh, noKpBTToceMHHHtiMH h MxaMH, npiraeM 
He HCKJIIOHaeTCH B03M0JKH0CTB HepHOflHHeCKOrO H3MeHeHHH BHflOBOrO COCTaBa 
TaK>Ke 3,n;H$HKaTopHoro npyca. Tanoro po,n;a CMeHBi b 3HaHHTejiBHofi Mepe 
mobsho paccMaTpnBaTB KaK npoHBjieHHe oco6eHHocTen 3KOJiorHnecKOH caMO- 
peryjiHn;HH Shothhgckhx coo6in;ecTB Tanrn, a pa3HHe CTa,n;HH CMeH — cooTBeT- 
CTBeHHO KaK nepeMeHHHe coctohhhh, BBinojiHHioin;He onpeAejieHHHe (xoth h 
oneHB Majio H3yneHHHe k HacTOHni;eMy BpeMeHn) ecTecTBeHHtie $yHKn;HH b co- 
xpaHeHHH Tae>KHoro JiaHAma(|)Ta. 

CnoHTaHHtie aH^oreHHBie cMeHti cjio>kho nepenjieTaioTCH c cyKn;eccHHMH, 
HOToptie B03HHKai0T b pe3yjiBTaTe B03AencTBHH Ha 6noTy hjih cpe,n;y ee o6n- 
’TaHHH, b HacTHocra nocjie jiecHHx no>KapoB, n03T0My b HeocBoeHHofi TaSre 
9JieMeHTapHan reocncTeMa, ecjin ee npe^CTaBHTB bo BpeMeHH, — bto u;enB 
MHo>KecTBa 3aK0H0MepH0 Hepe,n;yioni;HxcH SnoreHHHX coctohhhh, cpe,n;H koto- 

ptlX OCo6eHHO KOHTpaCTHHMH HBJIHIOTCH Btime yHOMHHyTtie CTa^HH OTHOCH- 

TejiBHofi aKTHBH3an;HH h cTarHan;HH (npnpoflHBte pe>KHMH. . ., 1975). B HHCJie 

OCTaJIBHHX COCTOHHHH Ha^O Ha3BaTB CTa^HH HOpMajIH3ai^HH B3aHMOOTHOHieHHH 
Me>K,n;y pa3HtiMH BH^aMH h B03pacTHtiMH hoko jieHHHMH, a TaK>Ke ^po^eccoB 
6Horeon;eHOTHHecKoro MeTa6ojiH3Ma, hto Ha6jiio ( n;aeTCH, HanpnMep, b TeMHO- 
jcbohhhx TaentHHx coo6m;ecTBax, Kor,n;a a^n^HKaTopHyio pojit b hhx bhhoji- 
HneT npyc ,n;epeBBeB cnejioro B03pacTa. OflHaKo bto cocTOHHHe He 03HaHaeT 
npeKpam;eHHH ecTecTBeHHtix CMeH. B cnjiy flHHaMiraecKHx B3aHMooTHomeHHH 
Me^K^y cocTaBJiHioin;HMH reocncTeMy, a TaKJKe KOJieSaHHH ycjiOBHH a6noTH- 
HeCKOH CpeABI H3MeHeHHH COCTOHHHH TeOCHCTeM npOflOJIHCaiOTCH. 

HTaK, o6in;aH 3aMe,n;jieHH0CTB npon;eccoB 6noreon;eHOTHHecKoro MeTaSo- 
jiH3Ma h nepno^HHecKHe H3MeHeHHH ero xapaKTepa — o^hh h 3 se^ynqix $aKTO- 
pos, 6npe,n;ejiHioni;HX h o6ecneHHBaioin;Hx nocTOHHHoe B03o6HOBJieHHe Han6o- 
jiee u;eHHBix ecTecTBeHHtix pecypcos Tanrn h ee 3KOJiorHHecKyio ycTOHHHBOCTB. 
Bto o6ycjioBjieHo, c oahoh ctopohh, CBoeo6pa3HHM penraMOM nocTynJieHHH 
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Ae<J)Hn;HTHoro 3AecB Tenjia, c Apyron — oco6eHHocTHMH SHojrorHnecKOH opra 
HH3an;HH xapaKTepmax a*kh Tanrn a ah$hk aTO phlix pacTeHHH h conyTCTByioI 
hjhx hm npeACTaBHTejien 6hoth. 

n P H aHTponoreHHLix bo3achctbhhx H3MeHneTCH ecTecTBemiaH ynopHAo- 
^eHHocTB coBepmaioin;HxcH b 6Horeon;eH03ax npoijeccoB. Bojiee Toro, co3Aa- 

IOTCH COCTOHHHH, He CBOHCTBeHHBie CHOHTaHHOH BpeMeHHOH CTpyKType 
^yHKHiHOHHpoBaHHH 6Horeon;eH030B (nanran, ceHOKocHtie h nacT6Hm;HBie 
yroftBH, JiecHHe KyjiBTypBi). OTCioAa cneAyeT, hto paijHOHajiBHoe npnpoAo- 
nojiB30BaHHe B03Mem;aTB c homoiu;bio TexHHnecKnx MeponpnHTHii 

$yHKn;HH, BtinojiHHeMtie coxpaHeHHH npnpoAHBix 6Horeon;eH030B cTa- 

Ahhmh aKTHBH3an;HH, HopMajiH3ai];HH, CTarHaijHH. 3Ta npo6jieMa oco6eHHo 
aKTyajiBHa Tor^a, Kor^a njiaHnpyeTCH cynjecTBeHHoe noBBimeHne npoH3BOAH- 
TejiBHOH choco6hocth Tae>KHBix 3eMejiB, no3TOMy onpeAejieHHe hx xo3HHCTBeH- 
Horo noTeHn;Hajia h nepcneKTHB HcnojiB30BaHHH b 3HaHHTejiBHon Mepe cbo- 
Ahtch k pemeHHio Bonpoca: npn KaKon BpeMeHHOH CTpyKType <$yHKn;HOHHpo- 
saHHH AaHHOH reocHCTeMBi oHa Han6ojiee peHTa6ejiBHa? 

C 3TOH TOHKH 3peHHH Tae>KHBie 3eMJIH MO>KHO HOApa3AejIHTB Ha cneAyio- 
m;He ocHOBHBie KaTeropHH: 1) 3eMJin, Ha KOToptix n;ejiecoo6pa3HO no bo3mo>k- 
hocth Han6ojiee hojiho coxpaHHTB 6Horeon;eH03Bi b ecTecTBeHHOM coctoh- 
hhh, — 3anoBeAHHKH, BOAooxpaHHtie jieca, oxothhhbh yro^BH h t.. h; 2) jiec- 
HBie yrOABH, .B KOTOpBIX HOAAap>KHBaK)TCH BOCCTaHOBHTeJIBHBte CyKHjeCHH, — 
jiecoxo3HHCTBeHHoe h jieconpoMHmjieHHoe HcnojiB30BaHHe TeppHTopnn; 
3) 3eMjm, Ha KOToptix BoccTaHOBHTejiBHBie cMeHBi npeptiBaiOTCH yme Ha Ha- 
.najiBHEEX CTaAHHX cyKn;eccHH, — njiom;aAH, 3aHHTBie aKCTeHCHBHLiM cejiBCKHM 
X03HHCTB0M; 4) 3eMJIH, HaxOAHIIpEeCH HOA HpHpOAHO-TeXHHHeCKHMH CHCTe- 
rMaMH (npoMBimjieHHaH, JKHjiniAHaH, TpaHcnopTHan 3acTpofiKa), hoa cejiBCKHM 
X03HHCTB0M H T. A- 

ECTeCTBeHHO, HTO X03HHCTBeHHBie HHTepeCBI Tpe6yiOT, HTo6h paCXOAH Ha 
'COAepncaHHe 3eMejiB b xopomeM coctohhhh h Ha coxpaHeHne hx npnpoAHoro 
»noTeHHjHajia 6 hjih MHHHMajiBHBiMH, npnneM 3 th $yHKn;HH no bo3mo>khocth 
bbihojihhjihcb 6bi CHjiaMH caMOH npnpoAH, t. e. nyTeM HCKyccTBeHHo CTHMy- 
jinpyeMOH caMoperyjiHHjHH. 

^OCTH>KeHHe 3TOH HjejIH BO MHOrOM 3aBHCHT OT JIOKajIH3an;HH B JiaHAHia^TO 
3eMejiB pa3HBix KaTeropHH, ot onTHMajiBHoro TeppHTopnajiBHoro cooTHome- 
hhh 3thx KaTeropHH. He o6cy>KAaH 3toh npeHMyni;ecTBeHHo reorpa^nnecKOH 
Hpo6jieMBI, OTMeTHM TOJIBKO, HTO B KyjIBTypHHX Tae>KHtIX JiaHAma(|)TaX, 
b 6ojiBmHHCTBe cjiynaeB npeo6jiaAaioni;HMH 6yAyT 3eMjin BTopon H3 BHmeHa3- 
BEHHBIX KaTeropHH, T. e. JieCOHpOMHDIJieHHOrO HCH0JIB30BaHHH, OCo6eHHO 
-•BajKHo bbihojihhtb em;e oaho Tpe6oBaHHe — no aa^p>khb aTB oAHOBpeMemioe 
cynjecTBOBaHHe Bcex b a>KHeHmHx 6noreHHHX coctohhhh, npnneM paBHOMepHO 
► paccpeAOToneHHHX no TeppHTopnn. Cmbicji 3Toro Tpe6oBaHHH — o6ecnenHTB 
CTa6njiBHHH 3anac jiecHon npoAyKHjHH b npeAejiax jiaHAma<f)Ta, npeAOTBpaTHTB 
* MaccoBoe pa3MHo>KeHHe BpeAHTenen, nacTO CBH3aHHoe c HeKOToptiMH boc- 
' CTBHOBHTeJIBHBIMH CTBAHHMH Jieca, OCo6eHHO eCJIH 3TH CTBAHH Ha MeCTHOCTH 
HpeACTaBJieHH B BHAe o6mHpHBIX CnJIOmHHX MaCCHBOB. 

H3 CKa3aHHoro bhaho, hto ajih 3am;HTBi npnpoAHOH cpeAH Heo6xoAHMO 
BeCBMa OCTOpOJKHO. H HpeAyCMOTpHTejIBHO HJiaHHpOBaTB MaCDITa6BI H HHTeH- 
chbhoctb HcnojiB30BaHHH Tae>KHBix npocTpaHCTB. B. B. CoHaBa (1978a) 
CHHTaeT, hto h b oTAajieHHOM 6yAyni;eM He MeHee Tpera njioni;aAH Bcex Ta em- 
HBIX JieCOB AOJI>KHO OCTaBaTBCH B CHOHTaHHOM COCTOHHHH. 

B HacToHm;ee BpeMH Bee nani;e hphxoahtch y6e>KAaTBCH, hto JiecHHe pe- 
r cypcBi Tanrn He 6ecnpeAejiBHH, b tom nncjie h Ha TeppHTopnn k BOCTOKy ot 
Ypajia. KaK HeAaBHo oTMeraji 3aMecTHTejiB MHHHCTpa jiecHoro xo3HHCTBa 
PCOCP P. B. Eo6poB (1978), 3a©cb njioni;aAB c 3anacoM 100 — 150 M 3 /ra 
cocTaBJineT 55% , a njioni;aAb BBicoKo6oHHTeTHBix jiecoB (6ojiBme 200 M 3 /ra) — 
tojibko 7%. Ilpn 3tom 6ojibdihhctbo jierKOAocTynHBix MaccHBOB y>Ke BKJIK)- 
HeHO B JieCOCBipBCBBie 6a3BI H AOCTaTOHHO xopomo OCBOeHO. 

CjieAOBaTejiBHo, cpeAOo6pa3yK)in;aH pojiB Tanrn CTaHOBHTCH Hpe3BBmaHHO 
Ba>KHOH. 3tO OCo6eHHO OTHOCHTCH K TOpHOH TaHre, Ha AOJIK) KOTOpOH y Hac 
b CTpaHe h Ha 3eMjie b n;ejioM hphxoahtch 6ojiee TpeTH Been ee njiom;aAn* 
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jlec b ropHux ycjioBHHX — BHeKOHKypeHTHan c tohkh 3peHaa noOTepH?aHHH 
xrpnpoAHOH cpeSH b HopMajibHOM coctohhhh pacTHTejibHaa rpynnnpoBKa, 
^aK KaK 3Aecb pa3MHBaioin;aH cnjia TeKynjax boa oco6eHHo BejiHKa a bhhoc 
' j^eAK03eMa a MHHepajibHtix BenjecTB H3 noaBorpyHTOB npa yHaaToateHaa Jiec- 
hoh pacTHTejibHocTH MO>KeT npno6peTaTb KaTacTpo<f)HHecKHH xapaKTep. 
BoccTaHOBJieHne me jiecoB 3Aecb ocoBemio 3aTpyAHHTejibH0. He 6yAeT, Be- 
poHTHO, SojibmoH oihh6koh CHHTaTb, hto ao aeTBepTa ropHHx JiecoB nocjie ax 
cBeABHHH He BoccTaHaBJiHBaeTCH BOBce, a ecjin h BoecTaHaB jiHBaeTca, to 
oneHb MeAJieHHo. 06pa3 nycTHHH y Hac BcerAa accoAnapyeTca c npapoAHHMH 
panoHaMH lora, OAHaKo nycTHHa o6pa3yK>Tca h b Taeamoa 30He. Tojibko Ha 
TeppHTopnn BypHTCKon ACCP, u;eJiHKOM jieatamea b 30He ropHoa Taara, 
yHTeHH aschtkh thchh reKTapoB pa3BeBaeMHX necKOB (HBaHOB, 1966). 3ojio- 
BHe necKH Ha MecTe cBeAeHHtix JiecoB nojiyaaioT Bee 6ojiee aaMeraoe pacnpo- 
CTpaHeHne h b Apyrax paaoHax TaeacHoa 3ohh, b aacTHOCTH b 3anaAaoa Ca- 
6h pn h esponeHCKOH aacTH CCCP. EcTecTBeHHH h pe3yjibTaTH — pe3Koe Ha- 
pymeHHe rnApojioraaecKoro peamvia Ha 3HaaHTejibHi>ix TeppnTopnax, BnJioTb 
AO npaKTaaecKH hojihoto acae3HOBeHaa mhothx peaeK h pyabes a t. h. 

KaKosa ace yaacTb Taara, hto ee oacaAaeT b 6jiaacaameM a 6ojiee OTAajieH- 
hom 6yAym;eM? K coacajieHHio, AaTb o6ocHOBaHHHH nporao3 b HacToamee 
BpeMH Hayna He MoaceT. 

OAHaKo 6eccnopHo to, hto Bee y chjihb aion^aacH aHTponoreHHtia npecc 
Ha TaejKHLie Jieca 6yAeT cajibHee CKa3HBaTbca Ha ax cpeAoo6pa3yion^HX 
$yHKn;HHx. CBH3aH0 3to npeacAO Bcero c TeM, hto KaK b Hamea CTpaHe, TaK a 
3a pySeacoM npoAOJiacaiOT pacTH HOTpeSjieHae ApoaecHHu: a cnpoc Ha Hee. 
CpeAHaa eaceroAHtia TeMn B03pacTaHaa 3aroTOBOK ApoBecHHti cocTasjiaeT 
3a nocjieAHae 20 jieT 53 mjih. m 3 b toa, a o6hi;hh o6beM jieco3aroTOBOK 3a 
3tot me nepnoA yBejiaaajica 6ojiee aeM Ha 1 mjipa. m 3 , t. e. 6ojiee aeM Ha 26% 
(MapoBbte npo6jieMH. . 1976). 

H xoth b 3to me caMoe BpeMH BABoe B03pocjia njiomaAB acKyccTBeHHo 
nocaaceHHHx JiecoB, pocT HjiomaAea hoa JiecHtiMa KyjibTypaMH a ecTecTBeHHo 
b occTaHaB jihb aioni;HMHCH jiecaMH b ijejioM HaMHoro OTCTaeT ot TeMaoB coapa- 
mp HHH JieCOHOKpLITOH njiom;aAH. 

no MHeHHio B. E. CoaaBbi (1973), coBpeMeHHaa njiomaAB JiecoB Ha 3eMHOM 
mape, paBHaa, no a^hhhm OAO, k Haaajiy 70-x toaob npaMepHo 3.8 mjipa. ra 
(JlecHHe pecypcbt. . 1960), cocTaBjiaeT b cpaBHeHaa c AoacTopaaecKHM Bpe- 

MeHeM MeHee hojiobhhh JieconoKpHTon njiomaAH. 

Ha 3HaanTejibHoa aacTH JiecHHX 3eMejib nocjie CBeAeHaa Jieca oh yace He 
BoccTaHaBJiHBaeTCH. CaeAyeT KOHCTaTapoBaTb noBceMecrao npoaBJiaioDi;yioca 
TeHAeHn;Hio k coKpani;eHHio njiomaAea JiecoB. OTMeaeHHaa TeHAeHUjna coxpaHHT- 
ca He tojibko b 6jin>KaHmee BpeMH, ho a b oTAaaeHHOM 6yAymeM. no oijeHKe 
VII MnpoBoro JiecHoro KOHrpecca, HOTpedjieHae AP^BecaHu B03pacTeT 
c 2.4 mjipa. m 3 b 1970 r. ao 4.8 mjipa. m 3 k 2000 r., t. e. b 2 pa3a. no Apy- 
thm on;eHKaM o6beM noTpeSjieHaa APOBecHHH b 2000 r. AOJi>KeH yBejiaaaTbca 
AO 7 mjipa. m 3 b toa a A a ^e 6oaee (MapoBbte npoSaeMH. . 1976, c. 76), 

t. e. ecjiHB 1970r. JiecBHpy6ajicaHanjioni;aAH6ojieeHeMB 15mjih. ra eateroAHo, 
to k 2000 r. ajioni;aAb roAHHHoa jiecoceKH no rpySoMy HOAcaeTy AOJiZKHa B03- 
pacra no MeHbmea Mepe ao 30 mjih. ra, hto 6yAeT cocTaBJiaTb npaMepHo 1.5% 
njiomaAH npoAyKTHBHtix JiecoB Mapa, KOTopaa paBHa 2.2 mjipa. ra. CjieAOBa- 
TejibHo, k 2000 r. 3aroTOBKa ApoBecaHti npaKTaaecKa AOCTaraeT ajia A a ^e 
npeBHCHT pa3Mep roAaaHoro npapocTa, t. e. KpaTaaecKoro oSbeMa rjih. ne cob 
Been HJiaHeTH. npn btom mo>kho y tb ep>KAaTb , hto Taara ecTb a ocTaHeTca 
b 6yAym;eM ochobhoh «jiecHoa hhboh», c KOTopoa aejiOBeaecTBo co6apaao a 
6yAeT co6npaTb ypo>Kaa HanSojiee n;eHHoa xbobhoh ApoBecnHu. Hmchho 
noaTOMy b cocTase 3KcnopTa jiecHHX MaTepaajioB (cyMMa BHB03a scex CTpaH) 
MaTepnajiH a3 xbohhlix nopoA cocTaBjiaiOT no opneHTapoBoaHHM noAcaeTaM 
ot 55 ao 60%, HecMOTpa Ha to hto Jieca c npeoSjiaAaHaeM xbohhhx 3anaMaiOT 
TOJibKo okojio 33% HjiomaAa JiecoB 3eMjia. 

nocKOJibKy CCCP pacnojiaraeT 6ojiee aeM hojiobhhoh Maposoro 3anaca 
xbohhoh ApoBecHHti (a cnpoc Ha Hee ocoSeHHO sejiaK), cjieAyeT oa^HAaTb Aaab- 
Heamero ycnjieHaa npecca JiecoaKcnjiyaTaAaa Ha Hama TaeatHtie Jieca, oco- 
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6eirao b I05KHOH h b MeHBmeH cTeneHH b cpe^HeH Tanre. Tanan nepcneKTHBa 
CTaBHT nepeA jiecoBeAeHneM, reo6oTaHHKon, reorpa^nen h phaom Apyrnx 
CMe^KHLix AHCn;HnjiHH n;ejiBiH pnA 3aAan npaKTimecKoro h TeopeTiraecKoro 
xapaKTepa. 

Tanra — hctohhhk He tojibko ap^bgchhbi, ho h MHoncecTBa Apyrnx n ^ ej ^ 
MeTOB noTpe6jieHHH: nHmeBBix npoAyKTOB, jieKapcTBeHHoro h TexHHHecKoro 
pacTHTejiBHoro cbipbh, nymHHHBi, Mnca ahkhx jkhbothbix, Rwm h HeBecoMBix 
nojie3HocTeH. PecypcoBeABi chetbiot, hto ctohmoctb 3thx h Apyrnx pecypcoB 
b HeKOTopBix ranax jieca HaMHoro npeBBimaeT ctohmoctb ApeBecnHBi (O6030B, 
1964). Ho oco6eHHo Banaio, hto6h Tanra HaBenHO ocTajiacB hctohhhkom pe- 
cypcoB cpeABi. H nocKOJiBKy Ha TeppHTopnn Hamen CTpaHBi HaxoAHTCH 6ojiee 
hojiobhhbi njionjaAH Tae>KHtix jiocob MHpa, to hmchho coBeTCKan Hayna b Han- 
6ojiBmeH CTeneHH 3anHTepecoBaHa b tom, hto6bi bochojihhtb npo6ejra b 3Ha- 
hhhx o npnpoAe Tanra. Be3 KOMHjieKCHoro yrjiy6jiemioro h AH<fxf)epemi;Hpo- 
BaHHoro H3yneHHH jjecoB ho 30HaM, pernoHaM, npHpoAHo-TeppHTopHajiBHHM 
KOMHJieKCaM H THHBM B HX CBH3H C OKpy5KaK)m;eH epeAOH, T. e. C H03HHiHH 3KO- 
jioranecKoro, $HTon;eHOTHHecKoro, <J)yHKn;HOHajiBHoro h reorpa^nnecKoro 
hoaxoaob, 6e3 HCCJieAOBaHHH no cneijHajiBHBiM KOMHJieKCHBiM nporpaMMaM 
pemHTB 3Ty 3aAany HejiB3H. ^jih npoBeAeHHH tbkhx HCCJieAOBaHHH Heo6xo- 
Ahmo A^JiBHenmee pacmnpeHHe cera cneijHajiBHBix KjnoneBBix ynacTKOB, hjih 
3TaJIOHOB. HcHO, HTO HO 3KOHOMHHeCKHM, opraHH3an;HOHHHM H MHOTHM Apy- 
THM npHHHHaM HHCJIO HX He MO>KeT 6BITB CTOJIB 60JIBDIHM, KaK XOTeJIOCB 6bi. 

TeM He MeHee, KaK 3to y me oTMenajiocB B. II. Kojicchekobbim h JT. B. IIo- 
hobbim (1973), hx aojihcho 6bitb ctojibko, hto6bi ohh Moran penpe3eHTaTHBH0 
npeACTaBJiHTB Bee ocHOBHtie thhbi ajieMeHTapHBix reocncTeM KajKAoro H3reorpa~ 
$HHecKHx pernoHOB Tanra, hto6bi b xoAe o6o6m;eHHH pe3yjiBTaTOB H3yneHH h 
MO>KHO 6 BIJIO HCH0JIB30BaTB HOMOrpa<J)HHeCKHH HOAXOA. 

Bbi6op penpe3eHTaTHBHHx 3TajioHHBix ynacTKOB h nocjieAyioni;aH aKCTpa- 
hojihh;hh nojiyneHHHx 3AecB pe3y«iiBTaTOB HCCJieAOBaHHH Ha 6ojiee KpynHBie 
pernoHBi Tanra n;ejiecoo6pa3HBi tojibko npn HajiHHHH MaTepnajioB cnjiomHoro 
cpeAHeMacmTa6Horo H3yneHHH Been njionjaAH Tanra. AjiBTepHaraBOH nepcneK- 
thbbi HCTomeHHH Tae>KHBix jiecoB h ym;ep6a ee cpeAoo6pa3yioiii;eH pojin b reo- 
rpa^nnecKOH o6ojionKe aojihcho ctbtb MHoron;ejieBoe jiecHoe xo3hhctbo, o ko- 
TopoM nncaji II. B. BacHJiBeB (1973). 3to xo3hhctbo, KaK mh cwraeM, 
Aoji>kho 6htb He tojibko MHoron;ejieBBiM, ho b to me BpeMH h cnen;HajiH3Hpo- 
BaHHBIM. 

y>Ke cefinac HaAO npaBHjiBHo HaMeraTB nepcneKTHBH ncnojiB30BaHHH Tep- 
pHTopnH Tanrn TaKHM o6pa30M, hto6bi oHa Morjia ycnemHo bhhojihhtb bth 
$yHKn;HH b 6yAym;eM. EcTecTBeHHo, hto pemaionjaH pojiB npn 3tom otboahtch 
jiecHOMy xo3HHCTBy, KOTopoe aojdkho 6bitb Han;ejieHo He tojibko Ha Apese- 
CHHy, ho h Ha BOAy, Ha ycHJieHne caHHTapHo-raraeHHHecKon h Apyrnx 3KOjio- 
ranecKHx h cpeAoo6pa3yioiii;Hx $y hkijhh . Hynaio npn 3tom 3aMeTHTB, hto 
C03AaHne MHoroijejieBBix xo3Hhctb b Tae>KHBix jiecax, coxpaHeHne 3a hhmh 
BaJKHenmHx 3KOJioranecKHx h cpeAoo6pa3yioiii;Hx <J)yHKn;HH, bhahmo, HeB03- 
mojkho 6e3 co6jiioAeHHH oahoto HenpeMeHHoro ycjioBHH, a HMemio bhcokoh, 
no KpanHen Mepe Ha ypoBHe, BecBMa 6jih3kom k coBpeMemioMy, jiecncTOCTn 
B Tae>KHOH 30He. ycnemHOCTB BBinOJIHeHHH BCex arax (fjyHKIJHH HaXOAHTCH 
B npHMOH 3aBHCHMOCTH OT a6cOJIK)THBIX H OTHOCHTeJIBHBIX pa3MepOB HpOCTpaH- 
ctbb, 3aHHToro jiecaMH. TaKHM o6pa30M, caMa jiecHan TeppHTopna, caMO Tae>K- 
Hoe npocTpaHCTBo npno6peTaeT xapaKTep n achhoctb pecypca. H 06 3tom 
HeyKOCHHTejIBHO AOJI>KHBI HOMHHTB H HCCJieAOBaTeJIH, H Bee Te, HBH A^HTeJIB- 
hoctb npnMo hjih kocbchho CBH3aHa c HcnojiB30BaHHeM JiecoB h hx pecypcoB. 

B 3aKJnoneHHe yMecTHo otmcthtb, hto npn H3yneHHH cpeAoo6pa3yioiii;Hx 
$yHKn;HH jieca ocHOBHoe BHHMaHHe cocpeAOTOHHBaeTcn o6bihho, KaK oTMenajin 
H. B. ^bijihc h A. H. yTKHH (1977), Ha xapaKTepncTHKe napaMeTpoB cpeABi 
KOHKpeTHBix jiecHBix 6 Horeon;eH 030 B. Me>KAy TeM b npo6jieMe coxpaHeHHH 
OKpy>Kaioiii;eH cpeABi nepBocTenemiaH pojiB AOJi>KHa npnHaAJie>KaTB on;eHKe 
BJIHHHHH JieCHBIX MaCCHBOB Ha COCeAHHe HeJieCHBie TeppHTOpHH. 0 Ta MBICJIB 
TeM 6ojiee BepHa, KorAa penB HAeT 06 H3yneHHH h on;eHKe pojin Jieca h Tanrn 
b rjio6ajiBHBix MacinTa6ax. 
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P03A EOHMOBHA JIEBHHA 
(K 70-JieTHlO CO RHH pOHC^eHHH) 

V. F. VOYTENKO, N. P. STARSHOVA, ROZA EFIMOVNA LEVINA (TOWARDS 

70TH BIRTHDAY) 

HcnojiHHJiocb 70 jieT co ahh poK^eHHH h 45 JieT HayHHo-neAaronmecKoii 
h o 6 m;ecTBeHHOH AenTejibHOCTH AOKTopa SnojiorHHecKHx HayK npo$eccopa 
Po 3 H E$HMOBHH JleBHHOH. 

P. E. JleBHHa po^HJiacb 26 aBrycTa 1908 r. b r. Henume b ceMbe cjiy>Ka- 
njero. B 1927 r., okohhhb cpe^Hioio mKOJiy, 0 Ha nocTynnjia b BopoHenccKHH 
rocyAapcTBeHHHH yHHBepcirreT (Bry), ecTecTBeHHoe OTAejiemie KOToporo 
3 aKOHHHJia b 1931 r. nocjie 3toto Po 3 a E<J)HMOBHa HenpOAOJDKHTejibHoe BpeMH 
pa 6 oTajia b r. HoB03Li6KOBe (EpHHCKan o6ji.) npenoAaBaTejieM 6hojiothh pa 6 - 
$ana h neAarorHnecKoro TexHHKyMa. 

Ha ^opMHpoBaHHe P. E. JIcbhhoh Kan yneHoro 6 ojibmoe bjihhhhg 0 Ka 3 aji 
H 3 BeCTHHH COBeTCKHH 60 TaHHK B. M. K030-II0JIHHCKHH. HoR eTO pyKOBO^- 

ctbom P. E. o 6 ynaeTCH b acnnpaHType (1932—1935 rr.) Bry no CHCTeMaTHKe 
n reorpa^nn bhcdihx pacTeHnn. yne 6 y b acnnpaHType oHa coBMemaeT c pa- 
6otoh accncTeHTa. Ilocjie oKOHnaHnn acnnpaHTypH P. E. BtinoJiHHeT 6 ojib- 
myio pa 6 oTy Ha nocTax yneHoro ceKpeTapn n 3 aMecTHTejin A^peKTopa HHH 
6 nojiornH npn Bry (1935—1937), a no 3 AHee — 3 aMecTHTejin ^npeKTopa Bo- 
TaHnnecKoro ca^a Bry (1937 — 1939 rr.). B Tp T y,n;m*EH Ca^a nepnoA CTaHOB- 
jieHHH OHa MHoro c^ejiajia ,n;jiH opraHH3an;HH h pa3BepTHBaHHH pa 6 oT Hayn- 
Horo OT,n;ejia. C 1939 r. P. E. pa 6 oTaeT b ^ojijkhocth ,n;on;eHTa Ka$eAPbi bhc- 
dihx pacTeHHH Bry. 

ycnemHO HanaTan ne^arornnecKaH A^TejibHocTb Po 3 H E^hmobhh 6 mia 
npepBaHa BejinKon OTenecTBeHHOH bohhoh. OceHbio 1941 r. OHa asaKynpyeTCH 
b r. KyH 6 HmeB h pa 6 oTaeT Ha aBHanjHOHHOM 3asoAe. Bo3Bpam;aeTCH 
P. E. k jiio6hmoh pa 6 oTe tojibko b HHBape 1943 r. Kan Rou^enT Ka$eAPbi 6 o- 
TaHHKH yjibHHOBCKoro rocyAapcTBeHHoro ne^arornnecKoro HHCTHTyTa. 
BTOMy HHCTHTyTy OHa OT^ajia 35 JieT caMOOTBepnteHHoro Tpy^a. 3,n;ecb OHa 
TpyAHTCH h noHHHe. B HHCTHTyTe P. E. Bbtpocjia b npeKpacHoro ne^arora 
h KpynHoro yneHoro. 

Yme jieTOM 1943 h 1944 rr. BMecTe c C. B. rojranjHHHM P, E. JleBHHa H 3 y- 
naeT <$jiopy oKpecTHocTen yjibHHOBCKa, ho ochobhhm HanpaBjieHneM HaynHo- 
HCCJie^OBaTejibCKofi ^eHTejibHocra P. E. CTajio H 3 yneHHe choco6ob pacnpo- 
cTpaHeHHH hjioaob h ceMHH b 3bojhor;hohhom h BKOJiorHnecKOM acneKTax, 
HanaToe em;e hoa pyKOBOACTBOM B. M. Ko 3 o-IIojiHHCKoro. OHa hpoboaht 
nojieBLie HCCJieAOBaHHH b yjibHHOBCKofi, KypcKOH, BojirorpaACKOH o 6 jiacTHX, 
H 3 ynaH 6 nojiorHio h AncceMHHaipEio 3 anaTK 0 B copm>ix, ctchhux h Jiecmix 
pacTeHHH, o 6 o 6 m;aeT o 6 mHpHyio JiHTepaTypy no btoh npo 6 jieMe. B pe3yjib- 
TaTe 6 HJia HOAroTOBJieHa MOHorpa^nn «Choco6h pacnpocTpaHeHHH hjioaob 
h ceMHH», H3AaHHan b 1957 r. 

B btoh KHnre no-HOBOMy a^ho onpeAejieHne C0Aep>KaHHH KapnoCnoJiorHH 
h npeAJion?eHa opnrHHajibHaH KJiaccH$HKan;HH aBTOXopoB, 6 ajiJiHCTOB, aHe- 
MOxopoB h b oco 6 eHHocra aHTponoxopoB, KOTopaH BnocjieACTBHH yTsepAH- 
jiacb b HaynHofi JiHTepaType. IIoKa3aHa pojib TpyAosofi A^HTejibHocTH tojio- 
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BeKa, KOTopuH BHCTynaeT Kan areHT AHCceMHHaAHH^KanecTBeHHO otjihhhhh 
ot Bcex npnpo^HLix areHTOB. HHTepecHO nocTaBJieHH BonpocH o cnoco6ax 
pacnpocTpaHeHHH hjioaob h ceMHH bhaob — 3An$HKaTopoB pacraTejiBHoro 
noKpoBa CCCP, o npnypoHeHHoCTH pa3JiHHHBix choco6ob flHCceMHHaijHH k on- 
pe^ejieHHHM <$HTon;eH03aM. Oco6oe MecTO b KHnre 3aHHMaeT 3bojik)ii;hohhhe[ 
aHajiH3 chocoSob AHCceMHHaijHH. 3tot Tpyn; CTaji nepBon b OTenecTBeHHOH 
jiHTepaType cboakoh, nocBHm;eHHOH cnoco6aM paccejieHHH pacTemiH. Moho- 
rpa$HH 6HJia 3am;Hin;eHa Po3oh E$hmobhoh b KanecTBe aoktopckoh ^nccep- 
TanjHH. OHa cthhobhtch npH3HaHHHM cnenjHajracTOM no KapnoSnojiorHH b Ha¬ 
rden CTpaHe. 

B 3to me BpeMH BHHMaHne P. E. npnBJieKJin HanMeHee pa3pa6oTaHHHe bo- 
npocH KJiaccn$HKan;HH h HOMemcjiaTypH hjioaob. B 1959 r. OHa ny6jiHKyeT 
pyKOBOACTBO «ThHLI HJIOAOB H HX KJiaCCH$HKan;HH». ^HCKyCCHH no 3TOH npo- 
6jieMe, opraHH30BaHHaH Mop^ojiornnecKon ceKnjnen BBO n nepeHeceHHaH Ha 
CTpaHnnjH «BoTaHnnecKoro >KypHajia», HMejia mnpoKHn pe30HaHC n ona3a- 
jiacB nojie3Hofi rjih . pa3BHTHH OTenecTBeHHon Kapnojiornn. B flucKyccnH 
Po3on E$hmobhoh 6hjih BHCKa3aHH cjie^yioniiHe y6eAHTejiBHHe n hjioaotbop- 
Htie TeopeTnnecKne no JioaseHHH: 

1) ocHOBHan xapaKTepHan nepTa Mop$oreHe3a hjioaob — napajuiejiH3M 
pa3BHTHH Mop^ojiornnecKHX CTpyKTyp; 

2) TaKCOHH KapnojiornnecKOH cncTeMti aojihchh xapaKTepn30BaTBCH e^HH- 
ctbom nponcxo>KAeHHH b Mop^oreHeTnnecKOM oTHomeHHH, a He b $njioreHe- 
TnnecKOM, n 3BOJiion;HOHHaH KJiaccH$HKan;HH hjioaob, AOBeAeHHan ao po^a 
(noAo6Han 3a^ana CTaBHjiacB HeKOToptiMH KapnojioraMn), y me He HBJiaeTCH 
KapnojiornnecKOH, a CTaHOBHTCH npocTo $HJioreHeTHnecKOH KJiaccn$nKan;HeH 
n;BeTKOBtix; 

3) e^nHHu;aMH Mop^oreHeranecKOH KJiaccH$HKau;HH hjioaob Hen36e>KHo 
BCJie^CTBne npe3BLinanHoro napajuiejin3Ma pa3BHTHH 6yn;yT c6opm>ie koh- 
BepreHTHtie rpynnti hjioaob. 

Pa3pa6oTaHHan rpa^nnecKn Mop^oreHeranecKaH KJiaccH$HKan;HH hjioaob, 
npe,n;jio>KeHHaH P. E. b 1961 r., Tenepn mnpoKo ncnojiB3yeTCH 6jiaroAapn 
TOMy, hto Bomjia b aBTopnTeTHtiH By30BCKHH yne6HHK 6oTaHHKH II. M. JKy- 
KOBCKoro n Apyrne yne6HHKH (cm., HanpnMep, «yne6HHK 6oTaHHKH» a^ih By30B, 
H3AaHHHH B 3CTOHHH). 

L(eHHBIM BKJiaAOM B MOp$OJIOrHK) paCTeHHH HBHJiaCB MOHOrpa$HH P. E. Jle- 
bhhoh «IIjioah. Mop^ojiornn, aKOJiornn, npaKTnnecKoe 3HaneHne», onySjra- 
KOBaHHan b 1967 r. 

IIInpoTa HaynHoro Kpyro3opa, ocTpoTa MLimjieHHH h aHajiHTnnecKHH 
CKJiaA yMa no3BOJiHjiH P. E. b AaJiBHenmeM ycnemHO pa3BHBaTB h pha hobhx 
HanpaBJieHHH b CMe>KHtix o6jiacTHx 6oTaHHKH, n b HacraocTH no npo6jieMe 
6noJiorHH ceMeHHoro pa3MHo>KeHHH. Bojinmoe MecTO b Kpyry Haynmix HHTe- 
peCOB P. E. 3aHHMaH)T BonpocH CeMeHHOH HpOAyKTHBHOCTH H PHTMOB HJIOflO- 
HomeHHH TpaBHHHCTLix paCTeHHH. IIpe>KAe Bcero en npnHaAJie>KHT 3acjiyra 
b pa3pa6oTKe MeTOAHKH arax TpyAoeMKHx nccjieflOBaHHn, b ynopnAoneHnn 
TepMHHOJiornn, 0TH0CHm;encH k noKa3aTejiHM ceMeHHon npo^yKTHBHocTH n 
BHflejieHHio $a3 C03peBaHnn n paccenBaHnn hjioaob h ceMHH. 

Pha Jibt P. E. npoBOAHJia nojieBtie 3KcnepnMeHTajiBHtie nccjieAOBaHHH 
b I(eHTpajiBH0- x IepH03eMH0M 3anoBeAHHKe hm. npo$. B. B. AjiexnHa. L(hkji 
ony6jiHKOBaHHBix eio pa6oT nocBHm;eH pnTMy mioAOHomeHHH TpaBHHHCTBix 
MHorojieTHHKOB b CTpejien;KOH CTenn hoa KypcnoM. B hhx BBiHCHneTCH CTeneHB 
yCTOHHHBOCTH pHTMOB, BJIHHHHe Ha HHX HOrOAHtlX yCJIOBHH H $aKTOpa CeHO- 
KOmeHHH. 3th HCCJieAOBaHHH npHBOAHT P. E. K BHBOAy o Heo6xOAHMOCTH H3y- 
, neHHH 6nojiorHH h aKOJiornH ceMeHHoro pa3MHon?eHHH BHAa Kan eAHHoro npo- 
n;ecca, kotopbih cjiaraeTCH H3 CTporo noc ji eAOBaTe jibhbix h B3aHMOo6ycjioBjieH- 
hhx 3TanoB: n;BeTeHHH, C03peBaHHH hjioaob h ceMHH, AHCceMHHan;HH, 
npopacTaHHH ceMHH h ceMeHHoro B03o6HOBJieHHH nonyjiHAHH. 3Ta HAen pa3BH- 
BaeTCH P. E. JleBHHofi b nporpaMMHOH pa6oTe «0 „MOHorpa$HnecKOM tl H3y- 
neHHH ceMeHHoro pa3MHOHseHHH otacjibhbix bhaob», a hotom h b nccjieAOBa- 
hh hx ee yneHHKOB. C n;ejiBK) KoopAHHaiptH pa6oT 6oTaHHKOB no 3toh npo6jieMe 
noA pyKOBOACTBOM P. E. b YjiBHHOBCKe 6bijih npoBeACHH A®a Haynmae koh- 
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^epeHE^HH (1963 h 1966 rr.) h H3^aHH Tpn BtinyCKa c6opHHKa «Bonpocu 
6HOJiorHH ceMeHHoro pa3MHOH?eHHH» (1965, 1968 h 1974 rr.). Cennac toto- 

BHTCH K nenaTH HeTBepTHH BLinyCK. 

IlToroM MHorojieTHHx pa3AyMHH o nyTHX pa3BHTHH h ,n;H$$epeHn;Haii;HH 
npoSjieMH 6 HOJiorHH ceMeHHoro pa3MHOH?eHHH HBHJiacB nocjie^HHH MOHorpa- 
$hh Po3H E$hmobhbi «PenpoAyKTHBHan 6 nojiorHH ceMeHHtix pacTeHHH», 
3 aBepmeHHaH eio b KaHyH cjiaBHoro K) 6 HJien h roTOBHin;aHCH k nenara b H3^a- 
TejiBCTBe «HayKa». 

Ot CBoero ynnTejiH B. M.-Ko30-IIojiHHCKoro Po3a E$HMOBHa yHacjie^o- 
Bajia mnpoTy HaynnBix HHTepecoB, BHHMairae k Ba^KHenmHM TeoperanecKHM 
npo6jieMaM 6oTaHHKH. K him y Hee oco6HHHHTepec, ocoSoe npHCTpacrae. Eh 
no Ayme a$opH3M TeTe: «Mbicjihtb HHTepecHee, neM 3HaTB ...» 

Bee, kto HHTaJi pa 6 ora h cjiymaji ycTHBie BHCTynjieHHH P. E. no npoSjie- 
MaM ^HJioreHHH pacTeHnfi, cooTHomeHnio <$HjioreHe3a n Mop$oreHe3a b 3bo- 
jhoijhh, 06 3 BOJiion;HOHHHX npeAnociajiKax anoMnncnca y noKptiToceMHHHLix 
paCTeHHH, O MH0r006pa3HH >KH3HeHHHX IJHKJIOB paCTeHHH H nx bbojuoijhh, 
eAHHOAyniHH b tom, hto hx OTJinnaiOT opnrnHajiBHOCTB HOAXOAa, neTKocTB 
ho3hb;hh, jiothhhoctb aoboaob, hchoctb H 3 Jio>KeHHH. Bot noneMy Bnojme 3a- 
KOHOMepHO, hto Po3a E^HMOBHa CTaJia HHHipiaTopoM n rjiaBHBEM opramrea- 
TOpOM I BceCOK)3HOH HIKOJIBE HO TeopeTHHeCKOH MOp^OJIOrHH paCTeHHH, KO- 
Topan cocTonjiacB b r. y jiBHHOBCKe jieTOM 1977 r. 

KanecTBa yneHoro y P. E. JleBHHofi rapMOHHHHO coneTaiOTcn c nepTaMH 
TajiaHTJiHBoro neAarora n BocnnTaTejin. B Tenemie pnAa JieT OHa 3aBeAyeT 
Ka^eApon 6oTaHHKH y JiBHHOBCKoro rocyAapcTBeHHoro neAarornnecKoro hhcth- 
TyTa, BceMepHo cnoco6cTByn coBepmeHCTBOBaHnio yne6Horo npon;ecca h pac- 
mnpeHHio HaynHO-HCCjieAOBaTejiBCKon pa6oTBi Ka$eAPBi. 

Po3a E^HMOBHa — npeKpacHHn jieKTop. Ee ochobhoh h jik)6hmhh nype — 
nype cncTeMaTHKH paCTeHHH. Ee jieKijHH opnrHHaJiBHBi no coAep>KaHHio, 
nocTpoeHHio h MaHepe HTeHHH. Ohh AaJieno bhxoaht 3a paMKn nporpaMMBi, 
6yAHT MBICJIB CTyA©HTOB, BH3HBaiOT HHTepeC K HayKe, HBJIHIOTCH CBOeo6pa3- 
hoh hikojioh a^ acnnpaHTOB h mojioahx npenoAaBaTejien. P. E. CTpe- 
mhtch aoShtbch ot CTyAeHTOB He npocTO ycBoeHHH cyMMH 3HaHHH, a ynHT aHa- 
jiH3npoBaTB hx, noAHHMaTBcn HaA <|>aKTaMH k no3HaHHio o6m;e6HOJiorH l iecKHX 
3aK0H0MepH0CTefi. 3toh n;ejiH cjiynsaT h HanHcaHHHe eio yne6Ho-MeTOAHnecKHe 
hocoShh, kotophmh nojiB3yK)TCH yme mhoto JieT b neAarornnecKHX By3ax 
CTpaHH. 3to — «Mop$ojiorHH h thhh hjioaob», «MHoroo6pa3ne h obojiioahh 
$opM pa3MHo>KeHHH pacTeHHH» (o6a hoco6hh BHAep>KajiH no A®a H3AaHnn), 
«KaK pa6oTaTB HaA MaTepnajioM no CHCTeMaTHKe pacTeHHH». Oco6o cjieAyeT 
Ha3BaTB «OnepKH no CHCTeMaTHKe pacTeHHH», b kotophx b KomjeHTpHpoBaH- 
hom BHAe 0CBem;eHH b a^KHenmne TeoperanecKHe BonpocBi cncTeMaTHKH pacTe- 
hhh h ee AHCKyccHOHHBie npo6jieMH. B «OnepKax» oTneTJiHBO HOKa3aHBt 
B3rJiHAH aBTopa, ee OTHomeHne ko mhothm HAenM h TeopnnM b 6oTaHHKe. 

Mhoto chji h 3HeprHH P. E. JleBHHa OTAaeT pa3Hoo6pa3Hon o6m;ecTBeH- 
hoh pa6oTe. OHa njieH KIICC c 1953 r. h HeoAHOKparao H36npaeTcn b napran- 
Hoe 6iopo ^anyjiBTeTa, A^nyTaT ropcoBeTa, pyKOBOAHTejiB $HJioco$CKoro ce- 
MHHapa npenoAaBaTejien (20 JieT!), aKTHBHHH njieH o6m;ecTBa «3HaHHe». 
EojiBmoe BHHMaHne P. E. yAenneT noBBnneHHio KBajiH$HKan;HH ynHTejien 
Shojiothh ropoAa h o6jiacTn: HHTaeT jieKn;HH, npHHHMaeT ynacrae b opraHH- 
3an;HH h nposeAeHHH HaynHo-npaKTHnecKHX KOH$epeHn;HH, BLie3H?aeT Ha ce- 
MHHapBI B CeJIBCKHe HIKOJIH. AkTHBHOCTB ee >KH3HeHHOH H03HIi;HH — BeJIHKO- 
jienHHH BocnHTBiBaioni;HH npHMep A«nt^ CTyAeHTOB. OHa He >KajieeT BpeMeHH 
AJiH o6ni;eHHH c hhmh, 3aBH3HBan He tojibko HaynHHe cnopBi, ho h hmhpobh- 
3npoBaHHHe AHcnyTBi no BonpocaM othkh, jiHTepaTypH, HCKyccTBa, My3BiKH* 

HHTepecHBiii co6eceAHHK, aHepranHan h o6m;HTejiBHaH, >KH3HepaA0CTHaa h 
ocTpoyMHan, A^HTejiBHan h HaxoAraBaH, Po3a E^HMOBHa BcerAa C03AaeT bh- 
COKHH H?H3HeHHBIH TOHyC B KOJIJieKTHBe. 

BHHMaTejiBHo h TepnejiHBo P. E. JleBHHa HanpaBjmeT pa6oTy HanHHaio- 
hi;hx HCCJieAOBaTejien. Mhoto JieT OHa pyKOBOAHJia noAroTOBKon acnnpaHTOB. 
Ee yneHHKH, HMeioni;He yneHBte CTeneHH h 3BaHHH, HHHe pa6oTaioT Ha Tpex 
Ka^eApax HHCTHTyTa h b Apyrnx HaynHHX ynpen^AaHHHX. Cbohm bo CHHTaHHH- 
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KaM P. E. npHBHBaeT HHTepec k TeopeTnnecKHM npoSjieMaM 6HOJiorHH. 9 toh 
ijejiH cooTBeTCTByiOT CHCTeMara^ecKHe HaynHbie ceMHHapti (b o6nxoA;e Ha3ti- 
BaeMtie <<Kapnojiorn0ecKHMH cpe^aMH))), KOTopiae He^aBHo otmgthjih 10-JieT- 
HHH K)6HJieH. BeJIHKO HJIOAOTBOpHOe BJIHHHHe P. E. Ha MOJIOflBIX HayHHHX 
pa6oTHHKOB h HaHHHaioin;HX npenoAaBaTejien. 

HejiB3H He oTMeTHTB 6ojiBmyio HayHHO-opraHH3au;HOHHyK) AenTejiBHOCTB 
P 03 H E^hmobhbi. Ek> 6BiJia opraHH30BaHa h B03rjiaBJieHa Jia6opaTopnn 6no- 
jiornH ceMeHHoro pa 3 MHOH?eHHH npn Ka^ejjpe SoTairaKn. OHa — ynpeftHTejiB 
h 6eccMeHHHH npeflceflaTejiB yjiBHHOBCKoro oT^ejieHHH BEO, njieH CoBeTa 
BBO, HJieH HayHHoro coBeTa AH CCCP no npo6jieMe «EHOJiorHnecKHe ochobbi 
pan;HOHajiBHoro HcnojiB 30 BaHHH, npeo6pa30BaHHH h oxpaHH pacraTejiBHoro 
Mnpa», njieH MOHII. 

. P. E. JleBHHa mnpoKo ncnojiB3yeT Bee bo3mo>khocth ajih Hayraoro o6m;e- 
hhh, noaTOMy ee nacTo mo>kho bh^tb Ha CBe3Aax, coBenjaHHHX, CHMno3nyMax, 
KOH$epeHn;HHX b KanecTBe aKTHBHoro nx ynacTHHKa. 

npOH^eHHBIH P030H E$HMOBHOH 70-JieTHHH HO!3HeHHBIH HyTB — 6jiarO- 
POahbih nyTB Tpy^a h TBopnecTBa, ajih sac — ee yneHHKOB h KOJiJier, hbjih- 
eTCH y6eAHTejiBHBiM npHMepoM oraomeHn h K.Aejiy, k jiioahm, k Hayne. K k>6h- 
JieHHHM H03ApaBJieHHHM H HO>Ke JI aHHHM P03e E$HMOBHe HpHCOe^HHHTCH 
MHorne. 
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A, B. KyMHHosa (peft.). PacTHTejitHtm nonpoB XanacHH. 1976. 340 c. Th- 
pa>K 1250 9K3., u;. 3 p. 23 k. A, B. KyMHHosa (peft.) reo6oTaHHHecKne hc- 
ojieftOBaHHH 3anaftHOH h CpeftHeii Ch 6 hph. CO H 3 ft. «HayKa», Hoboch 6 hpck. 

1978. 230 c. Tapa>K 1000 3 K 3 ., n;. 2 p. 30 k. 

B. M. MIRKIN, K, E. KONONOV. A. V. KUMINOVA (ED.). VEGETATION OF 
'CHAKASIA. 1976. A. V. KUMINOVA (ED.). GEOBOTANIGAL INVESTIGATION OF WESTERN 

AND MIDDLE SIBERIA. 1978. 

Iloft pyKOBOftCTBOM A. B. KyMHHOBOH — 3HaTOKa paCTHTeJIbHOCTH Ch- 
€npn — b EfeHTpajibHOM ch 6 hpckom 6 oTaHnqecKOM cafty (IJCEC) aKTHBHO pa- 
6 oTaeT KOJiJieKTHB reo 6 oTaHHKOB. CBHfteTejibCTBo TOMy — bhxo,h; c HHTepBajiOM 
b ft Ba rofta ftByx KpynHbix h u;eHHtix b HayraoM OTHomeHHH khht. MoHorpa- 
<|>hio h c 6 ophhk mh 6 yfteM paccMaTpHBaTb Kan eftHHoe u;ejioe h Ha btoh «penpe- 
3eHTaTHBHOH» BH 6 opKe H3 pe3yJIbTaTOB CH 6 HPHKOB paCCMOTpHM TeopeTHKO- 
MeTOftnqecKHH ypoBeHb pa 6 oT, cKOHfteHTpnpoBaB oco 6 oe BHHMaHne na Tpex 
Bonpocax: ncnojibsyeMOM npHHftHne KJiaccn$HKau;HH, $opMe npeftCTaBJieHHH 
pe3yJIbTaTDB KJiaCCH^HKaftHH H ypOBHe HCHOJIb30BaHHH CTaTHCTHHeCKHX Me- 
TOftOB. 

TeoSoTaHHKH IJCEC pa 6 oTaiOT b ftByx HanpaBJieHHHX — BKOJioro-reorpa- 
4>nqecKOM, MapmpyTHOM, h 6 noJioro-npoftyKftHOHHOM, CTaiptOHapHOM. 
MhOTO BHHMaHHH OHH yfteJIHIOT HOnyTHOMy H3yH6HHK) $JIOpbI. lips 3TOM Mapm- 
pyTHbie nccjieftOBaHHH n nsyqeHne $jiopH 3aHHMaiOT Beftymee MecTo, a CTa- 
ftHOHapHbie — noftHHHeHH hm. 

H3 «BBefteHHH» K MOHOrpa$HH «PaCTHTeJIbHbTH HOKpOB XaKaCHH», KOTO- 
poe HanncaHO A. B. Kymhhoboh, mbi y3HaeM o tom, hto ochobhhm MeTOftOM 
6 biji fteTaJibHO-MapmpyTHbiH. Oh ho 3 bojihji bckphtb THnojiorHHecKoe pa3Ho- 
o6pa3ne h cocTaBHTb KpynHOMacmTa 6 HHe reo 6 oTaHHqecKne napra Ha hjio- 
njaftb 22 tbic. km . 2 Abtoph b xofte HCCJieftOBaHHH bhhojihhjih 3200 reoSoTa- 
HHHeCKHX OHHCaHHH, 2400 BeCOBHX yqeTOB npOftyKTHBHOCTH h co6pajin 
24 thc. jihctob rep6apnH. 

MoHorpa$HH coctoht H 3 fteBHTH rjiaB. rjiapa 1 «IIpHpoftHHe $aKTopbi, onpe- 
ftejmioiftHe coBpeMeHHyio CTpyKTypy pacTHTejibiioro nonpoBa XaKacnH» Ha- 
nncaHa A. B.. KyMHHOBOH, H. M. ^hjkhkoboh, M. T. TaH 3 bi 6 aeBHM, rjiaBa 2 
<<OCHOBHbie HepTH H 3 aKOHOMepHOCTH paCTHTeJIbHOTO HOKpOBa» — A. B. Ky¬ 
MHHOBOH. TjiaBH C 3 HO 7 HOCBHIfteHH COOTBeTCTBeHHO CTeHHM (A. B. KyMH- 
HOBa, T. A. 3BepeBa, T. T. JIaMaHOBa), JiecaM (K). M. MacnaeB), jiyraM 
{A. B. KyMHHOBa, 3. H. Hen^ejibft, T. T. IlaBJioBa), BbicoKoropHHM TyHftpaM 
{B. II. CeftejibHHKOB), $HT0u;eH03aM ftpyrnx thhob pacTHTejibHOCTH (nycTap- 
HHKOBOH, BOftHOH H 60 JIOTHOH, COJIOHHaKOBOH, COpHOH H 3aJie;KHOH — 
A. B. KyMHHOBa, 3. H. Hen^ejibft, T. T. IlaBJioBa). ^Be nocjieftHne rjiaBH 
nocBHifteHH reo 6 oTaHHHecKOMy panoHHpoBaHHio (A. B. KyMHHOBa, K). M. Ma- 
CKaeB) H HeKOTOpHM BOHpOCaM HCHOJIb30BaHHH H OXpaHH paCTHTeJIbHOTO MHpa 
(A. B. KyMHHOBa). Kan npHJionteHHe b KHHry BxoftHT chhcok $Jiopbi Xa- 
KacHH (1526 BHftOB), cocTaBJieHHHH A. C. KopojieBOH. Ka>Kftoro BHfta 

HOKa3aHH ero cbhsb c thhom pacTHTejibHOCTH, BKOJiorHqecKaH rpynna h 
npoBHHftHaJibHaH npHyponeHHOCTb (MHHycHHCKan KOTjiOBHHa, 3anaftHbie 
CaHHti, Ky 3 Hen;Koe Haropbe). 
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HanncaHHufi A. B. KyMHHOBOH o 6 iu;hh onepK pacTHTejibHOCTH XaKacnn 
(c BKJiioqeHHeM He 6 ojibmoro pa3,n;ejia o $jiope) HBJineTCH Han 6 ojiee KOHCTpyn- 
THBHOH HaCTblO KHHTH, Tfle H3JiaraiOTCH npHHDjHIIBI aHaJIH3a pacTHTejibHOCTH, 
jinnib ^eTajiH3npyeMHe b rjiaBax 06 OT^ejibHBix Tnnax pacTHTejibHOCTH h 
CT aTbHX c 6 opHHKa. A. B. KyMHHOBa HOflHHHHeT KaK BbTCIHHe eflHHHUjH CHHTa- 
KCOHOMnqecKOH nepapxHH, TaK h npHHijHnbi xapaKTepncraKH CTpyKTypu pa- 
CTHTejibHOCTH Run. e^HHHi]; reo 6 oTaHHnecKoro paHOHnpoBaHHH (rjiaBa 8 ) bh, 
coTHO-noHCHOMy npnHiptny. Ha pnc. 9 npHBe,o;eHa BectMa HarjiHflHan cxeMa 
CTpyKTypH pa3HBIX HOHCOB pacTHTejibHOCTH C 3 KCHJIHKan;HeH, BKJIK)HaK)IH;eH 
48 HOMepoB. ^jih Kan^oro HOMepa HOKa3aHa njiomaflb H B ero Ha3BaHHH OTpa- 
HteHa 3 KOJioro-$H 3 HOHOMHHecKan xapaKTepncTHKa. KpoMe toto, yKa3aHH 
3—10 Han 6 ojiee xapaKTepmax h Heo6H3aTejibHo ^OMHHaHTHtix bh^ob, pacKpu- 
BaiomHX o 6 hi;hh thh (JjiopHcraqecKOH komho 3 hh;hh BbiflejieHHbix KaTeropnii. 
TaKHMH BKe HH$OpMaTHBHbIMH HBJIHIOTCH MepHftHOHaJIbHHH KOMHJieKCHHH 
npo$HJib ot k))khoh ,n;o ceBepHOH rpaHHijbi XanacnH, r,a;e pacTHTejibHOCTb yBH- 
3 aHa c noHBaMH h reojiornqecKHMH CTpyKTypaMH, h ofoop npe^CTaBJieHHH 06 
HCTopnqecKHX cbh3hx ochobhbix reHeTHHecKHX rpynn pacTHTejibHOCTH (He- 
MopajibHOH nepHeBOH, Tae>KHOH, ropHOH JiecocTenHOH, bhcokotophoh, jiyroBO- 
6 ojiothoh). 3aBepmaeT rjiaBy KJiaccH$HKan;HH pacTHTe jibhocth, npnneM b oc- 
HOBy COCTaBJieHHOH KJiaCCH^HKaUjHOHHOH Ta 6 jIHIi;bI HOJIOHteH CyKDjeCCHOHHblH 
npHHDjHn C COHOflHHHeHHeM KOpeHHbIX H #JIHTeJIbHO-HpOH3BO#HbIX $OpMan;HH 
KBa3HKOpeHH£IM H KpaTKOBpeMeHHbIM. 

ABTOp CHHTaeT OCHOBHOH CHHTaKCOHOMHHeCKOH e^HHHDieH CBOen CHCTeMbI 
$opMau;HK) (accoiptaiptn Jinnib ynoMHHaiOTCH), ho b BbmejieHHH 3toh e^HHHi^Bi 
otxo,h;ht ot opTo,n;oKcajibHoro npHHUjHna BH^ejiHTb (^opMaipno no KaJKflOMy 
o6njibHOMy BH^y. A. B. KyMHHOBa 3KOJiorn3HpyeT co^epHtaHHe h CTa6njiH- 
3npyeT o6beM 3Toro BecbMa cnopHoro ,o;jih aKOJiornqecKOH KJiaccn^HKaiptH 
CHHTaKCOHa. 3HaHHTejibHan nacra ycTaHOBjieHHbix $opMaip[H nojin^oMHHaHTHa, 

HTO H03B0JIHJI0 BCe THTaHTCKOe pa3H006pa3He pacTHTejibHOCTH CBeCTH JIHIHb 
k 37 $opMan;HHM (Hepe^KO rjih. MeHbmeH no pa3HOo6pa3HK) TeppHTopHH hhcjio 
$opMau;HH H 3 MepnioT cothhmh). npn Bbi^ejieHHH (JopMaiptn KyMHHOBa h ee 
COTpy^HHKH HO CymeCTBy THHH3HpyK)T MeCT006HTaHHH H yKa3bIBaK)T flJIH HHX 
Han6ojiee BeponrabiH thh $h3hohomhh6ckoh CTpyKTypu, npnneM Hepe,n;KO npn 
HanMeHOBaHHH $opMan;HH Hcnojib3yioTCH npnMbie 3KOTonnqecKHe aKOJiornqe- 
CKne 3HHTeTbi («qneBaH cojiOHii;eBaTaH CTem>», «nojieBHii;eBbiH cojiOHqaKOBaTHH 
jiyr», «pa3HOTpaBH£iH ajibHHHCKHH jiyr» h t. a*)* ®aKraqecKH KyMHHOBa yBKe. 
CTHXHHHO OTOIHJia OT Tpa^HHjHOHHOH (^OpMaiJHH, KOTOpyK) peKOMeH^OBaJI BH- 
^ejiHTb A. n. IIIeHHHKOB, h Hcnojib3yeT Henyio HHyio e^HHHUjy, KOTopyio Ha- 
3HBaeT $opMan;HeH hhcto HHepiptOHHO. 3to yKpynHeHne o6beMa ochobhhx 
e^HHHii; h hx 3KOJiorH3an;HH co3Byqm>i no^xoflaM ^jiopncraKO-coijHOJiorHqe- 
CKoro HanpaBJieHHH BpayH-BjiaHKe. 

KpaTKHH o6beM peu;eH3HH ^ejiaeT Hen;ejiecoo6pa3HbiM ^eTajibHun pa36op 
nocjie^yiomHX rjiaB 3 — 8, KaK h npHMHKaiomHX no npHHn;HnaM BH^ejieHHH h 
MeTO^aM xapaKTepncraKH CHHTaKCOHOB cTaTen c6opHHKa «reo6oTaHHnecKHa 
HCCjie^OBaHHH SanaAHOH h Cpe^Hen Ch 6 hph»: E. H. JlamnHHOH («PaCTH- 
TejibHOCTb 6accefiHa p. Ta3 b BepxHeM TeneHHH», c. 47—69), K). M. MacnaeBa 
(«nofl;rojibn;oBbie jieca Sana^Horo CanHa», c. 70 — 92), T. II. By^HHKOBOH 
(«®HTOu;eHOTHqecKaH xapaKTepncTHKa cochobbix jiecoB Ky3Heii;KOH kotjio- 
bhhbi», c. 93—100), T. B. Majibn;eBOH (K^yxoAOJibHbie Jiyra b pafioHe Hobo- 
CH6npcKoro BOAOxpaHHjinma)), c. 101 — 168), JL n. napmyTHHofi («Pacra- 
TejibHOCTb noHMLi BepxHero OTpe3Ka p. HyjibiM», c. 169 — 177), noaTOMy mh 
nepen^eM cpa3y k o6ni;eH on;eHKe h HeKOTopbiM nontejiaHHHM, KOTopue mobkho 
b nopnflice tob apHm;ecKOH kphthkh BbicKa3aTb reo6oTaHHKaM IJCBC. 

n P H orpoMHOM KOJinnecTBe MaTepnajia h rjiySoKOM 3hbhhh 3kojiothh h 
reorpa$HH bh^ob h coo6ni;ecTB ohh Hcnojib3yioT ycTapeBmyio $opMy H3Jio- 
BKeHHH H HBHO C^ep>KHBaK)IIi;HH HX B03MOH{HOCTH MeTOfl KJiaCCH^HKaDjHH, HpH- 
neM h to, h flpyroe BOcnpHHHMaeTcn HHHe KaK ^eTCKan o^e^a)), H3 kotopoh 
ch 6 hphkh ynte flaBHO BbipocjiH. B MOHorpa$HH HeT hh o^hoh $HToi^eHOJiorH- 
qecKOH Ta6jiHn;br, a b cSopHHKe npnMep HecKOJibKnx onncaHHH hphbo^htch 
TOJibKO b cTaTbe K). M. MacKaeBa. ^OMHHaHTHbie KpHTepHH 3acTaBjiniOT aBTO- 
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poB Hcnojib30BaTb HenH^opMaTHBHbie b OTHomeHHH 9KOJiornH h reorpa<|>HH pa- 
CTHTejibHOCTH Ha3BaHHH CHHTaKcoHOB, KOTopbie caMH no ce 6 e HH^erO He TOBO- 
pHT H Hy>KflaiOTCH B pa3bHCHeHHHX. BCHKOrO pofla «pa3H03JiaK0Bbie», «MeJIKO- 
3JiaK0Bbie», «pa3HOTpaBHbie», «^epHOBHHHO-3JiaKOBtie» h t. n. thhij coo 6 m;ecTB 
MoryT 6 biTb b pa3HBix panoHax h b pa 3 Hbix aKOJiornqecKnx ycjiOBHHx. Bkjiio- 
neHne b Ha3BaHne e^HHHu; HanSojiee hpkhx npe^cTaBHTejieH 9KOJioro-6nojio- 
rnqecKHX rpynn bh,h;ob HecpaBHeHHo HH$opMaTHBHee. Eojibmon o 6 beM moho- 
rpa$HH h CTaTen c 6 opHHKa Bnojrae ho3bojihjih 3aMeHHTb MHoroqncjieHHbie 
TeKCTOBHe nepeqncjieHHH bh,h;ob npn xapaKTepncTHKe ^opMaiptH (xoth ohh h c^e- 
jiaHbi oqeHb yMejio) Ta 6 jrau;aMH. B 3 apy 6 e;KHbix padoTax, KOTopbie bhhojihh- 
iotch CTopoHHHKaMH ^jiopHCTHKO-coujHOJiorHqecKoro HanpaBJieHHH BpayH- 
Bjiamce, a TaKHte b pn^e coBeTCKnx nySjiHKaipra: Ha Ta 6 jinu;bi hphxoahtch no 
KpanHen Mepe 2 / 3 o 6 beMa. Ilpn cnoco 6 e H 3 Jio>KeHHH MaTepnajia, kotopbim hojib- 
3 yK)TCH reo 6 oTaHHKH IJCEC, hx MHoroqncjieHHbie h ijeHHbie onncaHHH ocTa- 
iotch 3a paMKaMH khhth, a aHajiornqHbie xapaKTepncTHKH $opMau;HH mo;kho, 
CTporo roBopn, BOo 6 m;e nncaTb 6e3 hojihux onncaHHH, onnpancb tojibko Ha 
^HeBHHKOBbie 3anncn. 

IlepexoA Ha 9KOJioro-$JiopHCTHqecKne KpnTepnn KJiaccn^HKaiptH rjik 
coTpyflHHKOB KyMHHOBOH npoin;e, qeM ,o;jih jiioSoro flpyroro KOJiJieKTHBa. Ecjih 
B 3rjiHHyTb Ha ynte ynoMHHaBinyiocH 9KcnjiHKan;HK) k cxeMe CTpyKTypbi pacTH- 
TejibHOCTH, to OKa3HBaeTcn, hto noqTH Bee ee HOMepa — oto aKOJiornqecKne 
KaTeropnn co CBoefi $JiopoH, KOToptie MoryT cTaTb npeKpacHOH nepBoocHOBofi 
fljm KJiaccn$HKau;HH Ha aKOJioro^jiopncTHqecKOH ocHOBe. 

BTopoe HanpaBJieHne nccjieflOBaHHH ch6hpckhx reo6oTaHHKOB, k co>Kajie- 
hhk), He ocTaBJineT toto BneqaTJieHHH ijejibHOCTH, KOTopoe c^opMnpoBajiocb 
nocjie qTeHHH MOHorpa^nn h CTaTen c6opHHKa, nocBHin;eHHbix aKOJioro-reorpa- 
^nqecKOMy acneKTy. B paMKax o^Horo KOJiJieKTHBa, KaK hh cTpaHHO, 
yncHBaioTcn npeACTaBHTejin BnojiHe coBpeMeHHoro CTaTHCTnqecKoro HanpaBJie¬ 
HHH — H. H. JIamHHCKHH («ConpH>KeHHOCTb BHAOB TpaBHHOTO HOKpOBa B CO- 
CHOBbix 6opax HnHmero IIpHaHrapbH», c. 7—29), A. B. PaHTHHCKan («CTpyK- 
TypHan opraHH3au;HH 6epe30Bbix JiecoB HmKHero IIpHaHrapbH», c. 30—46) — 
h HCCJieflOBaTejin, KOTopue, penran 3a,n;aqH, r^e 6e3 CTaTHCTHKH h mary CTy- 
HHTb Hejib3H, nojiHOCTbK) HrHopnpyiOT KaKHe-Jin6o CTpOTHe TeCTBI — 
3. H. HeH^ejib^ («J \oMHHaHTbi $HTou;eH030B h 9KOJiornqecKHe pHflbi pacra- 
TejibHOCTH 3acojieHHbix noqB sana^HOH qac™ MnHycHHCKOH kotjiobhhh)), 
c. 178—192), T. T. IlaBJioBa («CpaBHHTejibHoe H3yqeHne cyxo,n;ojibHbix jiyroB 
ceHOKocHoro h nacT6Hin;Horo ncnojib30BaHHH b panoHax noflTanrH Ky3Heu;- 
Koro Ajia-Tay», c. 128—150), T. A. 3BepeBa («Phtmbi ce30HHoro pa3BHTHH 
pacTeHHH cTenHbix coo6m;ecTB Xanacnn)), c. 109—127). Mbi BOBce He xothm 
CKa3aTb, hto yKa3aHHbie b qncjie «aHTHCTaTHCTHKOB» aBTopbi BbrnojiHHJin He- 
,o;o6poKaqecTBeHHbie HCCJie^oBaHHH. Bhbo^h hx HHTepecHH, ho toto htoSbi 
ohh 6hjih no-HacTOHin;eMy no^TBepjK^eHbi, Heo6xo,a;HMO ncnojib30BaTb xoth 6h 
9JieMeHTapHbiH annapaT MaTeMaTnqecKOH CTaTHCTHKH, HanpnMep flHcnepcHOH- 
HBIH aHaJIH3, KOTOpblH H03B0JIH6T H CpaBHHBaTb CpeflHHe, H OUjeHHBaTb BKJia/J 
pa3HBIX $aKTOpOB B 9KOTOHHqeCKyiO cpe^y, H BbIHBJIHTb KpHBOJIHHeHHbie 
KOppeJIHDjHOHHbie 3aBHCHMOCTH. 

HecKOJibKo no,n;po6Hee ocTaHOBHMcn Ha pa6oTax «CTaTHCTHKOB», TaK KaK, 
HecMOTpn Ha hx HeMHoroqncjieHHOCTb, 9th pa6oTbi HMeiOT qpe3BbiqaHH0 Ba>K- 
Hoe 3HaqeHne ,h;jih o6ecneqeHHH «6ajiaHca» MejK^y pasjraqHbiMH TeMaTnqecKHMH 
rpynnaMH h o6ycjiOBJiHBaHHH o6m;eH MeTo^nqecKOH KyjibTypbi nccjie,n;oBaHHH 
ch6hpckhx 6oTaHHKOB. B u;ejioM o6e CTaTbH ocTaBJinioT caMoe 6jiaronpHHTHoe 
BneqaTJieHne fijiaro^apn CTpeMJieHHio aBTopoB HCKaTb SnoJiornqecKHe nmep- 
npeTaujHH KOJinqecTBeHHbix noKa3aTejien, a He «cqnTaTb pa,u;H cqeTa» (nocjie#- 
Hee, yBH, CTajio 6 hhom pa3BHTHH KOJinqecTBeHHbix mcto^ob b $HTOu;eHOJiorHH). 
JIam;HHCKHH ncnojibsyeT ,u;jih BbiHBJieHHH Me^KBH^OBBix OTHomeHHH napujHaJib- 
Hbie h TaK HasbiBaeMbie KaqecTBeHHo-KOJinqecTBeHHbie conpn>KeHHOCTH, hto 
H03B0jmeT c,n;ejiaTb u;eHHbiH bubo a o pa3HOH cpe,u;oo6pa3yK)m;eH pojin pa3Hbix 
AOMHHaHTOB. Em;e Sojiee HHTepecHH bbiboabi PaHTHHCKofi, kotopoh y^ajiocb 
HOKa3aTb, hto a^a^HHecKan o6ycjiOBJieHHOCTb bh,u;ob mhoto BantHee ^jih cTpyK- 
Typbi coo6in;ecTB, qeM n;eHOTHqecKHe cbh3h, h qTO TpaBHHOH npyc b 6epe3HH- 
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Kax 6ojiee hjih MeHee aBTOHOMeH no OTHomeHHio k ,a;peBecHOMy, a npn HeycTofi- 
hhbocth KOJinqecTBeHHtix cooTHomeHnn n npo,zjy kthbhocth TpaBHHoro npyca 
b pa3HBie ro,n;bi $JiopHCTnnecKan komho3hh;hh ero coxpaHneTcn CTaSnjibHOH. 
KanteTcn, hto 3th bbibo^bi Kan Hejib3H Jiynme noflTBepn^aiOT HeoSxoflHMocTb 
nepexo,n;a ot KJiaccH^HiptpoBaHHH no HeycTonnnBBiM bo BpeMeHn npn3HaKaM 
ffOMHHaHTaM — K KJiaCCH^HKaiJHH HO yCTOHHHBOH $JIOpHCTHqeCKOH K0MH03H- 
h,hh. (9th ;ne KpHTepnn mhoto Haflenraee ^jih xo 3 HHCTBeHHOH THnoJiornn, qeM 
Te, KOTopBie ncnojiB30Bajia b CBoen cTaTte «IIpHpo,a;Hbie KopMOBBie yro,n;bH 
xo3hhctb HyjiBrMo-EHHcencKOH paBHHHBi» 9. A. EpmoBa, c. 209—226). 

B to me BpeMn MonteT 6bitb c^eJiaHO HecKojibKO qacTHtix 3aMeqaHHH no 
paSoTaM JlanptHCKoro h PaHTHHCKOH, hto Hen36e;KHO, Tan nan CTaTHCTHqecKne 
MeTO^bi b $HTon;eHOJiorHH — 3to flocTaTOHHO HOBoe BeHHne, r^e HeT ycTOHB- 
mnxcn no^xoflOB h noTOMy hohck onTHMaJibHoro Bapnanra pemeHnn sa^ann 
Tpy,n;eH. 

H. H. JlanptHCKHH oTo6paji fljm aHajiH3a mo^kbh^obbix conpnjKeHEtocTeH 
TOJIbKO BHflbl C HOCTOHHCTBOM B BBl6opKe BBime 25%. CpeflH 6oJiee pe^KHX BH- 
r ob, KOTopBie npn nsSpaHHOM aBTopoM oSbeMe bbi6opkh (500 njiomaflOK) ona- 
3aJIHCb 6bl flOCTOBepHO CBH3aHHBIMH CO MHOTHMH ^pyTHMH HpeflCTaBHTeJIHMH 
$jiopbi H3yneHHoro yqacTKa, 6e3 coMHeHnn h 6bijih Te flH^epemptajibHbie 
bh^bi, KOTopBie JioKajiH30Bajmcb b hhbix, Heraejin npeofijiaAaiomHH $oh, ycjio- 
BHHX H MOTJIH 6bl aCCOIJHHpOBaTbCH He B OflHy, a B HeCKOJIbKO HJieHA. 06bHC- 

hhh npnqHHy yMeHbmeHHn qncjia flOCTOBepHbix conpnnteHHOCTeH npn nepe- 
xo^e ot nojiHBix conpnnteHHOCTen k napiptajibHHM, JIan^HHCKnn He hchojib- 
ayeT caMoro npocToro apryMenra: yMeHbmeHHe o6beMa bbi6opkh, KOTopoe 
b 3tom cjiyqae name nepeKpBiBaeT 3$$eKTH bjihhhhh ^oMHHaHTOB Ha conpa^KeH- 
HOCTb BTopocTeneHHBix bh^ob. HaKOHen;, iptTHpyn Sojibinoe qncjio pa6oT 
y$HMCKHX reo6oTaHHKOB, aBTop noneMy-TO aHaJiH3npoBaji Jinmb hx nepBBie h 
Ha ceroAHHniHHH fleHb ^obojibho ycTapeBnine ny6jiHKau;HH h He ncnojibsoBaji 
nocJieflHne pa6oTBi 3toh rpyrnm (Mhpkhh, HayMOBa, 1974; Mhpkhh h a p., 
1976, h AP-)» r A e no mhothm BonpocaM 6bljih npeflJiomeHbi HHBie, 6ojiee coot- 
BeTCTByionme coBpeMeHHOMy 3Tany pa3BHTHH KOJinqecTBeHHbix MeTOflOB h 
BBIHHCJIHTeJIbHBIX B03M0>KH0CTeH peKOMeHflaiJHH. 

A. B. PaHTHHCKOH M 02 KH 0 HpeflJIOJKHTb BeCTH CpaBHeHHe $JiyKTyan;HOH- 
HOH H3MeHHHBOCTH RByX THHOB Jieca 6oJiee 3K0H0MHqHbIM, HarJIHflHBIM H CTpO- 
thm chocoSom: onpeflejiHTb Mepy cxo^CTBa Memfty $jiyKTyaipiOHHBiMH coctoh- 
hhhmh He nonapHO, Ment^y coce^HHMH ro,n;aMH, a cpa3y MemRy BceMH B03Mom- 
hhmh coneTaHHHMH TaKHX coctohhhh. B 3tom cjiyqae mo;kho nojiyqnTb on,eHKH 
cpe^Hero cxo^CTBa (^jiyKTyaiptOHHOH KOH^eHcnpoBaHHOCTn) h ero AHcnepcto 
($jiyKTyan;HOHHOH roMoreHHOCTn) h 3aTeM cpaBHHBaTb 3 th BBi6opoqHBie nona- 
3aTejin TpHBnajibHBiMH KpHTepHHMH Onniepa HJIH CTblO^eHTa. 

B n;ejioM n«e 3th 3aMeqaHHH npn toh o6ni;eH nocTaHOBKe Bonpoca, kotopoh 
noflqHHHJiH peu;eH3HK) aBTOpBi, HecymecTBeHHBi. OcTaeTcn Jinmb nontejiaTb 
ocTajibHBiM coTpy^HHKaM jia6opaTopHH nepeHHTb ohht JIam;HHCKoro h PaH- 
THHCKOH. 

06a H3flaHHH CBn^eTejibCTByiOT o bbicokoh KBajiH$HKan;HH reo6oTaHHKOB 

LljCBC H HX HJIOflOTBOpHOH pa 60 Te HO H3yqeHHK) paCTHTeJIbHOCTH Ch6hph H 
ocTaBJiniOT caMoe 6jiaronpHHTHoe BnenaTJieHHe. BbicKaaaHHbie 3aMenaHHH TeM 
He MeHee hocht npHHnjHHHajibHBiH xapaKTep. Pen;eH3eHTaM npe^cTaBJiHeTCH, 
hto nepexoA Ha Me^K^yHapo^HBie hopmbi ny6jiHKau;HH c npEBe^eHneM pa3JiHH- 
hbix (BaJiOBBix ynopH ( n;oqeHHBrx hjih CHHTeTHnecKHx) ,$HTOu;eHOJiorHqecKHX 
Ta6jIHIi; H HCH0JIb30BaHHe npHHUjHHOB CHHTaKCOHOMHHeCKOrO aHaJIH3a Ha $JIO- 
pncTHqecKOH ocHOBe — 3 to BejieHne BpeMeHH, KaK h Hcnojib30BaHHe cTara- 
CTHnecKHX TecTOB npn pemeHHH $HTon;eHOJiorHqecKHX 3a,n;aq KOJinnecTBeH- 
Horo xapaKTepa. 
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HKyTCKHH rocyAapcTBeHHHH yHHBepcHTeT. 


yp,K 419.941 : 002.01 : 581.47+581.182.1 : 582.738 

Marie Lhotska, Anna Chrtkova. Karpologie a diasporologie ceskosloven- 
sk^ch zastupcu celedi Fabaceae. Praha, Ceskoslovenska Akademie Ved, 
1978 : 1—296 (137 obr.)-(-20 krid. pril. (M. JlrOTCKa, A. XpTKona. Kapno- 
jiornH h AnacnopoJiorHH HexocjiOBaii;KHX iipeACTaBHTeJieH ceMencTBa Fabaceae, 

1978). 

V. F. V O Y T E N K O. M. LHOTSKA , A. CHRTKOVA. GARPOLOGY AND DIASPOROLOGY 
OF GZEGOSLOVAK REPRESENTATIVES OF THE FAMILY FABACEAE. 1978. 

IIoHBJieHHe 6 ojh>hihx pa6oT, nocBHmeHHBix njioAaM h ceMeHaM, KpafiHe 
pe^Koe HBJieHne He tojibko b Hamen, ho h b 3apy6eniHOH JiHTepaType. Bot 
noneMy bbixoa khoth npa>KCKHX 6oTaHHKOB, npe,n;cTaBJiHK)m;eH co6oh htot 
K apnoJiornqecKoro h KapnoaKOJiornqecKoro H3yneHHH Banmoro b TeopeTHne- 
ckom h npaKTHHecKOM OTHomeHHH ceMeficTBa 6 o6obhx b npe^ejiax KpynHoro 
pernoHa, BH3BiBaeT noBBimeHHHH HHTepec. 

M. JlrOTCKa — H3B6CTHBIH B ^eXOCJIOBaKHH CneUjHaJIHCT HO HJIOAaM, aBTop 
MOHorpa$HH no KapnojiornH h ;n;HCceMHHan;HH po^a Bidens h pn^a Kapnojiorn- 
necKHX o6pa6oTOK OTAejiBHBix bhaob h po^OB, npoH3pacTaioiii;HX b ^CCP. 
Btopoh aBTOp — cneujHajiHCT no TaKCOHOMnn Fabaceae . EjiaronpnHTHoe cone- 
TaHHe HaynHHx HHTepecoB aBTopoB cTajio 3ajioroM xopomen KHnrn. 

KHnra coctoht H3 AByx, HeoAHHaKOBHX no o6beMy qacTen — o6m;eH m 
cnen;Hajii>HOH. B o6m;eH, TeopeTHnecKOH, qacra (c. 9—39), KpoMe «BBe ( n;eHHH», 
«MaTepnajia h MeTO^HKH)), HaxoflHM pa3,n;ejiBi «TepMHHOJiornqecKHH cjiOBapb», 
«KapnojiornH», «^HacnopojiornH», «TaKCOHOMHnecKHe cjieACTBHH». 

«TepMHHOJiornqecKHH cjioBapb», r^e AaeTCH ofibHCHeHne 139 TepMHHOB h 
hohhthh, BCTpeqaiorunxcn b KHHre, o6jiemaeT pa6oTy c Hen. A ecjra ynecTb, 
HTO HOHHMaHHe HeKOTOpHX TepMHHOB y BBTOpOB ftpyroe, neM 3T0 npHHHTO 
b JiHTepaType, h mhoto TepMHHOB, oco6eHHo .,n;eTajiH3HpyK)iij;HX choco6h pac- 
npocTpaHeHHH hjioaob h ceMHH, JiHmb BnepBue bboahtch b HaynHBiH oShxoa, 
to CTaHOBHTcn hcho, hto BBefteHHe cneiptajibHoro cjiOBapn 6bijio npocTO Heo6- 

XOflHMO. 

B rjiaBe «KapnojiorHH» AaHa noApo6Han xapaKTepncTHKa rnHeijeH h njiofta 
6060BBIX. XoTH THH HJIOfla flJIH CeMeHCTBa B Ii;eJIOM eAHHBIH — MOHOMepHBIH 
anoKapnHBiH 606, oftHaKO oh oneH b pa3HOo6pa3eH no choco6hocth k BCKpBiBa- 
hhk) h onaAeHHio, no rany BCKpBiBaHHH h pacna^a Ha HJieHHKH, no HHCJiy 
ceMHH, HO HaJIHHHK) HJIH OTCyTCTBHK) y HJIOAOB pa3JIHHHBIX ’npH^aTKOB H BHy- 
TpeHHefi neperopoAKH. B pa3pa6oTaHHOH aBTopaMH KJiaccH^HKaiptH BBiAejieHO 
3 noATHna 6 o6ob (BCKpBiBaiomHHCH, pacnaAaiomHHCH h HeBCKpBiBaronjHHCH), 
6 BapnaHTOB, 9 noABapnaHTOB h MHomecTBO $opM. Tanan AeTajibHan KJiaccn- 
$HKan;HH, no HameMy mhchhio, MomeT ycnenrao HcnoJib30BaTbcn npn pa6oTe 
c njioftaMH 6 o6obbix. 

HH$opMaTHBHa b KHHre o6in;aH xapaKTepncTHKa ceMHH ceMeficTBa, bkjiio- 
qaioman BcecTopoHHHH aHajiH3, bhjiotb ao npHBJieneHHH CBeAeHHH, Kacaio- 
h(hxch SnoxHMHHecKoro cocTaBa ceMHH, 6ojie3HeH h BpeAHTejien ceMHH, 
a TaKHce hx npaKTHnecKoro Hcnojib30BaHHH. 

IIohhthk) K^nacnopojiorHH)) b Hamen JiHTepaType 3KBHBaJieHTHBi TepMHHBi 
«Kapno6HOJiorHH» h «Kapno3KOJiorHH». TjiaBa «,Z]|HacnopojiorHH» HHTepecHa 
PH^OM o6cTOHTeJIbCTB. Bo-HepBBIX, HOBBIM RJ1H. TaKOTO pOfta KapHOJIOrHHeCKHX 
HCCJieAOBaHHH HBJineTCH BBe^eHne aHajiH3a BpeMeHHto thhob A^cceMHHa- 
h;hh. B ceMeficTBe bbiaojihiotch Tpn rpynnH bh^ob ho BpeMeHH pacnpocTpaHe- 
hhh hjioaob n ceMHH: SpaAHCHopHHecKHe (pacceHBaiom;He AnacnopH Heno- 
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cpeflCTBeHHO nocjie hx co3peBaHHH), TaxHcnopnqecKHe (bh^li, y kotoplix ^hc- 
ceMHHai^HH oTOflBnraeTCH cneflyiomero — nocjie co3peBaHHH hjio^ob — 
BereTaiptoHHoro nepno^a) h reMnSpa^HcnopHnecKHe (nepexoflHan rpynna 
BHflOB, y KOToptix .iptacnopBi pacnpocTpaHHiOTCH b Te^eHne fljiHTejibHoro Bpe- 
MeHH nocjie coapeBaHHH, 3axBaTBiBan h 3 hmhhh nepHOfl). Bo-btophx, ona- 
3BIBaeTCH, HTO SoSoBBIM CTpaHBi CBOHCTBeHHBI CaMBie pa3HOo6pa3HBie (nOqTH 
Bee B03Mo;KHBite y pacTeHHn) chocoSbi flncnepcHH hjioaob h ceMHH — ot aBTo- 
xopnn flO aHTpOnOXOpHH. B-TpeTBHX, 3aCJiyH{HBaeT BHHMaHHH H HOAAep^KH 
nonBiTKa aBTopoB ,u;eTajiH3HpoBaTB 3th chocoSbi, a Taione pa3JiHHHBie aHTH- 
TejiexopHBie npncnocoSjieHHH c ujejiBio hx Jiyqmero no3HaHHH h ynopHfloqe- 
hhh Kapno3KOJiornqecKOH TepMHHOJiornn. 

B HeSojibinoH rjiase «TaKCOHOMnqecKHe cjie,n;cTBHH» onncaHBi ocoSchhocth 
HJiOflOB OT,u;ejibHBix TpnS ceMencTBa, yKasami ocHOBHBie ^narHOCTHHecKne 
KapnojiornqecKne npn3HaKH po,a;oB h bo3Mo;khocth Hcno.JiB30BaHHH hx b Ta- 
KCOHOMHH. 

HanSoJiBHryio n;eHH 0 CTB khoth h ee ochobhoh oSbeM npeflCTaBJineT cne- 
iptajitHan nacTb (c. 43—266). B Hanane ee npHBe,a;eHBi ,a;Ba flnxoTOMHqecKHx 
KJiioqa — o,ii;hh ,n;jm pacno3HaBaHHH po,o;oB no HJio^aM, flpyron — no ceMe- 
HaM. IIo mioflaM Sojibihhhctbo po,o;oB xopomo pa3JiHHaeTCH. CeMeHa b cnjiy 
CBoen Sojibinefi oahothhhocth — MeHee Ha^eJKHBiH npH3HaK fljin pacno- 
3HaBaHHH. 

nocjie onpeflejiHTejiBHBix TaSjrau; cjie^yioT no^poSHBie KapnojiornqecKHe 
xapaKTepncTHKH Bcex npe^CTaBHTejieH SoSobbix, npoH3pacTaioiii;Hx b HCCP. 
Bn^oBBie onHcaHHH BBinojiHeHBi no cjie^yiomeH cxeMe: jiaTHHCKoe h nemcKne 
Ha3BaHHH BH^a, ocHOBHan jiaTHHCKan CHHOHHMHKa, MecTo cSopa Kapnojiorn- 
necKoro oSpa3n;a, B3HToro 3a ocHOBy onncaHnn; ajih hjioaob yKa3aHBi thh 606 a, 
$opMa h ocoSeHHocTH BHenmeH CTpyKTypBi oKOJionjioflHHKa, OKpacna, SnecK, 
pa3MepBi, hhcjio mio^oB b cohjioahh (con;BeTHH) rjih . pa3HBix pernoHOB CTpaHBi, 
hhcjio ceMHH b njiofle h ero KOJieSaHHe; b onncaHHH ceMHH yKa3aHBi BHenmnn 
$opMa h CKyjibnTypa noBepxHOCTH, oKpacna, pa3MepBi, ocoSchhocth Kopemna, 
ceMeHHoro pySnnKa h XHJiyMa, aSconiOTHBiH Bee; b flHacnopojiorHnecKOH 
qaera onncaHnn yKa3aHBi BpeMH h ocHOBHBie chocoSbi ^HCceMiraaiptH. Kant- 
ftBIH BHfl, KpOMe Toro, HJLJIIOCTpHpOBaH pHCyHKaMH H CXeMaMH HJIOAa H CeMeHH, 
cohjioahh h noSera. ^onojiHHTejiBHO b «npHJio;KeHHH» npeflCTaBJieHBi 36 TaS- 
jihh; c BejiHKOJienHO BBinojiHeHHBiMH AjieKcaHflpoM JItotckhm $OTorpa$HHMH 

ceMHH H OflHOCeMHHHBIX HeBCKpBIBaiOmHXCH HHOflOB BCeX OHHCaHHBIX B KHHre 
BHflOB paCTeHHH.’ 

Rjin KpynHBix po^OB npHBe,n;eHBi, homhmo KapnoHornnecKOH xapaKTepn- 
cthkh po^a, Taione flHxoTOMHnecKHe TaSjiHn;Bi a-Jih onpe^ejieHHH bh,h;ob no 
njio^aM h BHyTpn 3thx po^OB BBi^ejieHBi rpynnBi bh^ob no cxo^hbim npn3HaKaM 
ceMHH. 

B KHHre onncaHBi hjioabi h ceMeHa Been $JiopBi SoSobbix ne^ocjiOBaKHH — 
136 BHflOB, npeflCTaBJiHiomHx 28 po,u;oB. Cpe^n nocjie ( n;HHx 15 mohothhhbix, 
9 ojinroTHHHBix (ot 3 ao 7 bh^ob) h 3 hojihthhhbix po,u;a — Astragalus (15 
bh^ob), Vicia (20 bh^ob) h Trifolium (25 bh^ob). 

Peu;eH3HpyeMaH KHnra b HeKOTopofi Mepe bochojihht npoSeji, cymecTByio- 
hi;hh b HCCJieflOBaHHHx no KapnojiorHH. B Hen y^anHo coneTaiOTCH ^ocTOHHCTBa 
HaynHOH MOHorpa$HH h npaKTHnecKoro pyKOBO^CTBa-cnpaBOHHHKa. no 3toh 
npHHHHe KHnra c HHTepecoM Sy^eT BCTpeneHa mnpoKHM KpyroM SoTaHHKOB h 
npaKTHnecKHX paSoTHHKOB. OHa OKanteTCH oneHb nojie3HOH cnen;HajiHCTaM, 
3aHHMaioin;HMCH njio,u;aMH h ceMeHaMH, KaK oSpa3n;oBoe Mop$ojioro-Kapnojio- 
rnnecKoe HCCJie^OBaHHe no CTpyKType, nojiHOTe oxBaTa h Tin;aTejibHOCTH oSpa- 
SOTKH. OjIOpHCTBI H TaKCOHOMHCTBI-CHei^HaJIHCTBI HO SoSoBBIM HaHflyT B HeH 
oSihhphbih MaTepnaji, no3BOJiHioin;HH bbihbhtb Ha^eHtHBie ^HarHOCTHnecKne 
npH3HaKH fljiH TpnS, po^oB h bh^ob ceMeHCTBa. BeccnopHO h npHKJia^Hoe 3Ha- 
qeHHe CBO^KH KaK pyKOBO^CTBa ^JIH paSoTHHKOB KOHTpOJIbHO-CeMeHHHX 
JiaSopaTopnH, arpoHOMOB, HMeiomHX ^ejio c ceMeHaMH cophbix pacTeHHH h ^p. 

B. 0. Boumeuno . 

y JIBHHOBCKHH rocyAapcTBeHHHH IIojiyHeHO 30 I 1979. 

neAarornqecKHH HHCTHTyT. 



IIPABHJIA HJIH ABTOPOB «E0TAHH4ECK0r0 5KyPHAJIA» 

PeflaKipffl BoTaHHHecKoro mypHajia npocHT aBTopoB npn HanpaBJieHHH CTaTen b ne- 
HaTB pyKOBOgCTBOBaTBCH H 3 JI 0 >KeHHHMH HHHCe HpaBHJiaMH. 

1. Gtbtbh, HBjiHiomHecH pe 3 yjiBTaTOM pa6oTBi, npoBefleHHOH b yqpeHcgeHHHX, aojihchh 
HMeTB HanpaBJieHne ot cooTBeTCTByiomux ynpe>KAeHHH. 

K nenaTH npnHHMaioTCH tojibko CTaTBH, coAopmamne He onyOjiHKOBaHHBie paHee ho- 
BLie $aKTHHecKne AaHHBie hjih TeopeTHnecKHe bhboah. 

B KOHn;e CTaTBH aojihcho 6htb yKa3aHo nojraoe Ha3BaHHe ynpemAeHHH hjih jiaOopaTO- 
pnn, b KOTopsix BBinojiHeHa pa6oTa. 

CTaTBH HJieHOB Bcecoio 3 Horo 6oTaHHHecKoro oOnjecTBa nenaTaioTCH b nepByio onepesB. 

2. CTaTBH aojihchh 6bitb TexHHHecKH BnojiHe noflroTOBJieHLi k nenaTH h jiHTepaTypHO 
o6pa6oTaHH, He aojihchh npeBBimaTB 22 CTp. Ha MamHHKe, a o6i>eM coo6m;eHHH 15 CTp. 
Ha MamHHKe. B 9tot o6i>eM bxoaht jiHTepaTypa h pncyHKH. 

3. B PeflaKiptio aojdkhh 6bitb npeACTaBJieHBi flBa 3K3eMnjinpa pyKonncn, noAnncaH- 
HEie aBTopoM (nepBBiH h btopoh MamHHOHHCHBie 3K3eMnjiHpBi), HanenaTaHHBie nepe3 SBa 
HHTepBajia. Ha MamHHKe HHnero He noflSHBaTB nepTomcaMH hjih TomcaMH; BH^ejieHHH 
KypcHBa, pa3pHflKH h t. n. ,g;ejiaioTCH ot pyKH b KapaHAame; pnMCKne h;h$pbi I, II, III 
h Ap. noAnepKHBaTB CBepxy h CHH3y a^h otjihhhh ot apa6cKOH «1» h 6yKB «n» h «3XI»; 
o5o3HaneHHH CHOCOK A^JiaTB AH^paMH (He 3Be3AOHKaMH) H CTaBHTB HX HOCJie 3HHKOB npe- 
HHHaHHH; B A6CHTHHHBIX APoOflX CTaBHTB TOHKH HOCJie IjeJIBIX HHCeJI, TOHKy me KaK 3HaK 
yMHOHceHHH CTaBHTB Ha cpeAHioio jihhhio; ecjiH u;h$pbi AaioTCH cTOJi6n;aMH, to npn noBTope- 
HHH HX He CTaBHTB KaBBIHeK, a HOBTOpHTB AH^pBi; 

4. JIaTHHCKHe Ha3BaHHH pacTeHHH, <J>opMyjiBi h ycjioBHBie o6o3HaneHHH aojijkhh 6htb 
H anncaHH Ha MamHHKe. B CHocKe AaeTCH yKa3aHHe, no KaKOMy HCTOHHHKy npHBeaeHH 
JIaTHHCKHe Ha3BaHHH. 

5. Heo6xoAHMo oTMenaTB b comhht6jibhbix cjiynanx CTpoHHBie OyKBH AsyMH nepTOH- 
KaMH CBepxy, a nponncHBie asyMH nej)TOHKaMH CHH^y (HanpHMep: 0 — nponncHan 6yKBa, 
o — CTpoHHan 6yKBa, 0 — HyjiB) h hohchhtb Ha hojihx Bee ocoObie 3HanKH, a TaKme 6yKBH 
rpenecKoro h APyrnx ajnJaBHTOB. 

6. Ha3BaHHH ynpencAesHH npn nepBOM ynoMHHaHHH hx b TeKCTe AaioTCH hojihoctbio 
h cpa3y me b CKo6Kax AaeTCH o6m;enpHHHToe coKpanjeHHe Ha3BaHHH no nepBHM 6yKBaM; 
bo Bcex noBTopHBix ynoMHHaHHHX AaeTCH coKpam;eHHoe Ha3BaHHe ynpem aohhh. npHMep: 
«BoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa AH GCCP (EHH)», hobtopho: «EHH», 
«b Jia6opaTopHHX EHHa» h t. a- 

7. Cchjikh Ha JiHTepaTypy b TeKCTe asiotch b TaKon $opMe: 1) b cjiynae, KorAa $aMH- 
jihh aBTopa AaHa b TeKCTe: «. . . yKa3HBaji em;e B. JI. KoMapoB (1909)» h 2) b cjiynae, 
Koraa <J>aMHjiHH aBTopa He AaHa b TeKCTe: «. . . KaK npemAe yKa3HBajioci> (KoMapoB, 1909)» 
hjih b cjiynae yKa3aHHH CTpaHHu;: «(KoMapoB, 1909, c. 8—11)». R jih hhoctp aHHBix paOoT 
«. . . yKa3HBaji em;e Bnrjiep (Engler, 1909)» h «. . . KaK npemae yKa3HBajiocb (Engler, 
1909, c. 8—11)». nepeHyMepoBaHHe paOoT b cnncKe jinrepaTypH h cchjikh Ha hhx b TeKCTe, 
ycjiOBHHMH HOMepaMH He AonycKaioTCH. 

Ha3BaHHH AHTHpyeMHX paOoT b TeKCTe hjih b hoactpohhhx CHocnax, KaK npaBHjio, 
He npHBOAHTCH. npn TOHHOH AHTaAHH JIHTepaTypHHX HCTOHHHKOB, AaBaeMOHB KaBHHKaX, 
yKa3aHne ijHTHpyeMHX CTpaHHu; o6H3aTejn>Ho. 

8. Chhcok jinrepaTypH nenaTaeTCH Ha MamHHKe c oTAejiBHoro jiHCTa h AaeTCH no a 3 a- 
tojiobkom «JlHTepaTypa». B cnncKe aojihchh 6htb onymeHH hhcto 6H5jiHorpa$HHecKne 
AaHHHe — yKa3aHHe Ha hhcjio CTpaHHu;, HjijnocTpan;HH, Ha ctohmoctb H3AaHHH; MecTo 
H3AaHHH H H3AaTeJIBCTBO yKa3HBaiOTCH TOJIBKO B TOM CJiyHae, eCJIH AHTHpyeMHH HCTOHHHK 
noMemeH b KHHre. 

JiHTepaTypa b cnncKe pacnojiaraeTCH Tan: 1) CHanajia hphboahtch pyccKan JiHTepa¬ 
Typa (b pyccKOM aJi$aBHTe), 3aTeM HHocTpaHHan (b jiaTHHCKOM ajnfcaBHTe) ; 2) HHHiptajiH 
aBTopa cTaBHTCH nocjie ^bmhjihh, ecjiH me ecTB coaBTopH, to hx hhhahbjih ctbehtch nepeA 
$aMHjiHen; npnMep: Hbbhob n. n., A. H. JKyKOB, JI. n. neTpoB; 3) ecjra hphboahtch 
HecKOJiBKo pa6oT oAHoro aBTopa, ony Ojihkobbhhhx b oahom h tom me rojxy , to b cnncKe 
jiHTepaTypn h b tbkctobhx ccHJiKax Ha chhcok phaom c toaom HaAO CTaBHTB 6yKBH b aji$a- 
bhthom nopHAKe; HanpHMep (1905a, 6); npn hobtophhx ynoMHHaHHHX b TeKCTe Toro me 
aBTopa HHHAHajiH onycKaioTCH (hobtopho hhhahbjih AaioTCH tojibko npn ^bmhjihhx 
aBTopoB-oAHO$aMHjiBn;eB). 
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.Hjih JKypHajiBHBix CTaTen nocjieAOBaTejiBHo hphboahtch: <£aMHJiHH aBTopa, HHnn;HajiKi 
(ecJiH aBTop He oahh, to y coaBTopa hphboahtch BHanajie HHHAHajiH, 3aTeM (JaMHjiHH), 
rofl (b KpyrJiBix cKo6Kax), 3arjiaBHe ctbtbh, Ha3BaHne H<ypHaJia, HOMep TOMa h BKinycKa 
(n;H$paMH, 6e3 cjiob «tom», «BBinycK»). 

J\jir KHHr hphboahtch: <J>aMHjiHH h HHHAHajiH aBTopa, toa (b cKoOnax) h hojihob 
Ha3BaHHe khbth. 

^HccepTan;HOHHBie pa6oTH hphboahtch b chhckb c yKa3aHneM MecTa xpaHeHHH pyKo- 

HHCH H o6o3HaHeHHeM «AHC.». 

9. Bee Ta6jran;Bi (TeKCTOBBie) aoji>khbi hmctb 3arojioBKH h (ecjra nx 6oJiBme oahoh) 
nopHAKOByio HyMepan;HK), KOTopan CTaBHTCH HaA 3arojioBKaMH Ta6jran;Bi. B cooTBeTCTByio- 
hjhx MecTax TeKCTa aojihchh 6 bitb CAeJiaHH cchjikh Ha Ka>KAy*o Ta6jran;y, b cKoOKax cjiobo 
«T a6jiHn;a» coKpanjaeTcn, HanpnMep: (Ta6ji. 2). 

10. O0T0CHHMKH (AJIH TOHOBBIX KJIHme) npeACTaBJIHIOTCH B Asyx 3K3eMHJIHpaX. Ooto- 
CHHMKH AOJIHCHBI OfilTB OTHeHaTBHBI Ha TJiaAKOH (He CaTHHHpOBaHHOH) OyMare, C HaKaTOM. 
OopMaT HjunocTpaiptH AOJiH^eH 6 bitb TaKHM, hto 6 bi npn BocnpoH3BeAeHHH hx He Tpe6o- 
BajiocB yMeHBmeHHH 6ojiee neM b 3 pa3a. Ha oOopothoh CTopoHe Ka>KAOH HjunocTpaiptH 
AOjdkhbi 6 bitb yKa3aHBi npocTBiM mhtkhm KapaHAamoM (6e3 npoAaBjiHBaHHH): a) <£aMHJiHH 
aBTopa, 6) Ha3BaHHe CTaTBH, b) hophakobhh HOMep pncyHKa, r) Bepx h HH3. 

HyMepan;HH BeAeTCH b nopnAKe nepBoro y iiomhhbhhh pncyHKOB b TeKCTe, nocjie yno- 
MHHaHHH pncyHKa b TeKCTe (coKpameHHo: pnc. 1, pnc. 2 b KpyrjiBix cKoOKax hjih b oOnjeM 
KOHTeKCTe); Ha none pyKonncn A^JiaeTCH pa3MeTKa paccTaHOBKH pncyHKOB (pnc. 1, pnc. 2 
H T. A-)* 

Bee ycjioBHBie o6o3HaneHHH, HMeiomnecn Ha pncyHKe, aojihchbi 6 bitb oObhchchh 
b hoahhch k pncyHKy hjih b TeKCTe, pncyHOK aojihcch 6 bitb no bo 3 Mo>khocth pa3rpy>KeH 
ot HaAniiceH. BsiAejieHHH JiereHA 6 ot aHHHecKHx h Apyrnx KapT, KpnBBie rpa$HKOB h t. n. 
HyMepyioTCH BcerAa cnpaBa hjih o6o3HaHaioTCH OyKBaMH, h coAepncaHHe othx o6o3HaneHHH 
pacKpHBaeTCH b hoahhch k pncyHKy hjih b TeKCTe; b hoahhch k pncyHKy yKa3HBaeTCH, 
hto AaeTCH Ha och a6cn;Hcc h hto Ha och opAHHaT. 

IIoAnHCH k pncyHKaM h KapTaM aojihchh 6 htb HanenaTaHH Ha nmnymen MamHHKe 
Ha OTAeJIBHOM JIHCTe H HOMemeHBI B KOHn;e CTaTBH, BCJieA 3a CHHCKOM JIHTepaTypH. 

11. Abtoph opnrHHaJiBHBix cTaTen aojihchh npeACTaBjiHTB k nenaTH pe3ioMe. JKejia- 
TejiBHo TeKCT pe3ioMe (Ha pyccKOM H3HKe) conpoBOHCAaTB nepeBOAOM Ha aHrjiHHGKHH H3HK. 
Pa3Mep pe3ioMe He aojihcch npeBBimaTB 5—10 ctpok MamHHonncH. 

B TeKCT CTaTBH BRjiionaeTCH aHHOTaiptH, noMemeHHan nocjie 3arjiaBHH. Pa3Mep aHHO- 
Tan;HH onpeAejineTCH oObcmom CTaTBH, ho He aojihcch npeBHinaTB 15 ctpok na MamHHKe. 

PeAaKAHH coxpaHneT 3a co 6 oh npaBo A^JiaTB HeoOxoAHMBie nenpaB jichhh, coKpame- 
hhh h AonojiHeHHH. PyKonHCH, jiHTepaTypHo He o6pa6oTaHHBie, B03BpamaioTCH aBTopaM 
AJIH AOpaOoTKH. 

12. Bee CTaTBH, 3a HCKjnoneHHeM xpoHHKaJiBHBix h pen;eH3HH, cjieAyeT npeACTaBjiHTB 
c pe$epaTaMH. B 3aroJiOBKe pe$epaTa aojhkho 6 htb yKasaHo: Ha3BaHHe CTaTBH, HHHijHaJiBi 
h $aMHjiHH aBTopa, Ha3BaHHe ncypHajia, b kotopom nyOjiHKyeTCH AaHHan CTaTBH. B KOHije 
pe$epaTa AOJinma 6 htb npHBeAeHa 6n6jiHorpa$HH (KOJinnecTBo Ha3BaHnn) h yKa3aHO 
hhcjio pncyHKOB. Pa3Mep pe<j>epaTa He AOJinceH npeBHmaTB 1 CTp. MarnnHonncHoro TeKCTa. 
Pe^epaT HaAO npeACTaBjiHTB b ppyx 3K3eMnjinpax'. 

13. PeAaKAHH nocsuiaeT aBTopy oAHy KoppeKTypy, KOTopan AOJinma 6 htb npoBepeHa, 
HOAHHcaHa aBTopoM k nenaTH h cponHo BHCJiaHa oOpaTHo b PeAaKijHio. H3MeH6 HHH h 
AOHOJIH eHHH B TeKCTe KOppeKTypBI He AOHyCKaiOTCH, AOJIHCHH 6 htb HcnpaBJieHBi TOJIBKO 
omn6 KH h onenaTKH. HenojiyneHne ot aBTopa KoppeKTypH hjih HecBoeBpeMeHHoe nojiy- 
neHHe ee He npnocTaHaBJiHBaeT nenaTaHHe cththh. 

14. npn pyKOHHCH aojihchh 6 htb yKa3aHBi: tohhhh aApec, <J>aMHjiHH, hmh h othcctbo 
aBTopa, ero cnen;HajiBH0CTB, 3BaHHe. 

15. PeAaKAHH nocsuiaeT aBTopy OecnjiaTHO 25 aBTopcKHX otthckob ctbtbh. 
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Phc. 3, 


1 — Sphenobaiera ex gr. longifolia (Pom.) Florin. Pa3BepHyTan KyTHKyjiHpHan njieHKa cerMeHTa JincTa, 
cooTBeTCTByiomaH nacTH HHHmeft (h), SoKOBoft ( 6 ) h nacTH BepxHeil ( e ) noBepxHOCTHM, X 50. EHH AH CCCP, 
o6p. 501/70—27, p. AjinaH, paHHHii Men; 2—4 — Czehanowshia hazachstanica Kiritchk. (2 — pa3BepHy- 
Tan KyTHKyjiapHaa njieHKa cerMeHTa jiHCTa, cooTBeTCTByiomaH HH>KHeft, OokoboH h BepxHeft noBepxHO- 
cthm; OoKOBaH noBepxHOCTb CMHTa b CKjianKH, x50); 3 — nonepenHHii cpe3 (JmTOjieiiM&i cerMeHTa JiHCTa, 
XllO; 4 —^eTajib nonepenHoro 1 cpe3a npyroro ynacTKa Toro me cerMeHTa; BH«Ha CMHTan b CKJiaa- 
khj 6okob3h noBepxHOCTb, x240. BHHTPH, odp. 743/351, CeB.-3an. Ka3axcTaH, cpejjHHH iopa); 
5, 6 — Leptotoma longipapillata Kiritchk. et Samyl. sp. noy. nonepeHHbie cpe3H HenojiHux $hto- 
jiefiM cerMeHTOB jiHCTa (5 — o6pa3eu; c yTpaneHHHM Me3o$HjuioM, ocTajiacb tojibko KyTHKyjinpHaa 
njieHKa, cooTBeTCTByiomaH Hunmeii, doKOBoii n BepxHeft noBepxHOCTHM, XllO; 6 — mc30(I)hjiji nacTHHHO 
coxpaHiuiCH, x240. BHHrPH, odp. 815/44, oBpar KaMHCTM Ha n-OBe MaHrbimjiaK, cpe«HHH iopa); 
7 — Leptotoma lenaensis Kiritchk. et Samyl. sp. noy. nonepeHHHft cpe3 $HTOJieftM cerMeHTa JincTa, 
XllO. BHHTPH, odp. 815/76, p. Botomoio, npaBLiii npHTOK p. Bhjiioh, ho3hhhh iopa; 8 — Lepto - 
toma vilujensis Kiritchk. et Samyl. sp. nov. nonepenHbift cpe3 $HTOJieftMbi cerMeHTa JiHCTa, XllO, 
BHHrPH, odp. 815/72, p. Mapxa, jieBHft hphtok p. Bhjiioh, paHHHtt Meji, 
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Phc. 4. Leptotoma lenaensis Kiritchk. et Samyl. sp. nov. 

1 —hohth nojiHBiii jihct, rojiOTnn, HaT. Beji., BHH AH GGGP, o6p. 122/4, p. JleHa, ceBepHee MBica 
flHtacKoft, H03AHHH iopa; 2 — pa3BepHyTaa KyTHKyjiflpHan njieHKa cerMeHTa jincTa. Bhahh pe Ookobbix 
(6), hhjkhhh (w) h BepxHHH (e) noBepxHOCTH, x 50; 3 — to me c apyroro y^acTKa jiHCTa, SoKOBBie noBepx- 
hocth cmhtbi b CKjiaflKH, x50; 4 — ynacTOK KpaeBofi 30 hbi BepxHefi r noBepxHOCTH cerMeHTa jiHCTa 
c ycTbmjaMH, X240; 5 — ycTbmje, x450; 6 — SoKOBan h nacTb HnmHeii noBepxHOCTH cerMeHTa jracTa 
c GecnopHAOHHO pa36pocaHHBiMH ycTBHijaMH, xllO (2 — 6 — npenapaTBi c $htojichmbi jiHCTa, H3o6pameH- 
Horo Ha pnc. 1); 7 — ynacTOK KpaeBoii 30 hh BepxHeft, Ookobo# h nacra HHHHefi noBepxHocTefi cerMeHTa 
jiHCTa. x 110. BHHrPH, o6p. 815/76, p. Eotomoio, npaBBift npHTOK p. Bhjiioh, ho3ahhh iopa. 







Phc. 5. Leptotoma vilujensis Kiritchk. et Samyl. sp. nov. 

1 — (JjHTOjieiiMa nacTH jmcTa; bhaho, hto btot ynacTOK jiHCTa dbra neTbipexKpaTHO mixoTOMiraecKPi pacce 
neH, HaT. Beji.; 2,3 — OTnenaTKH HenojiHBix jracTbeB ( 3 — rojicmra), HaT. Beji., BHHrPH, odp. 815/72, 
72a, 74. Mapxa, jieBbift npHTOK Bhjhoh, paHHHii Men; 4 — pa3BepHyTan KyTHKyjiHpHan njieHKa nojiHbix 
BepxHeft (e) h doKOBoft ( 6 ) noBepxHOCTeft cerMeHTa JiHCTa, x50; 5— nacTb BepxHeii h doKOBan noBepx- 
HOCTH cerMeHTa; BHAHbl MejIK0H3BHJIHCTbie CTeHKH OCHOBHbIX KJieTOK 3nH^epMbI, X 110; 3 — HaCTb HHHtHeH 
noBepxHOCTH cerMeHTa, xllO; 7 — ycTbHije, x450; 8 — ycTbmje, CHHToe Ha bjicktpohhom CKaHnpyromeM 
MHKpocKone GWIK-SGAN 100/2 X1000. Bee npenapaTH c rojiOTHna (3). 





Phc. 6. Leptotoma longipapillata Kiritchk. et Samyl. sp. nov. 

7 — HenojiHbie jihcthh, HaT. Beji.; 2 — iiohth nojiiibift jihct, rojicmm, HaT. Beji., BHHTPH, odp. 815/41, 
44, OBpar KaMbiCTbi, MatirbiniJiaK, cpenHaa lopa; 3 — pa3BepHyTaa KyTHKyjiapHaa njieHKa, cooTBGTCTByio - 
man aacTw HHHdieft (h), Sokobom (6) h iiohth nojiHoil BepxHeii ( e ) noBepxHOCTHM cerMeHTa jiHCTa, na 6oko- 
Boft noBepxnocTH BHAHbi KpynHbie nairajuibi, xllO; 4 — pa3BepnyTaa KyTHKyjiapHaa njieiiKa, cooTBeT- 
CTByiomaa aacra BepxHeft, OokoboS h 3Ha i iHTejibHoft aacTH HHHCHeft noBepxHOCTen cerMeHTa, doKOBaa 
noBepxHOCTb cmht i b CKJiamm; Ha HHameii noBepxHOCTH Hapany c ycTbHijaMH bhahh OTBepcTHH, cootbct- 
CTByiomHe yTpaaeHHbiM nannjuiaM, XllO; 5 — 3HawrejibHaa aacTb BepxHeft h dOKOBaa noBepxHOCTH 
cerMeHTa, cjieBa bhahh npoaojiroBaTbie kjictkh de3ycTbHHHOii 3ohh BepxHeft noBepxHOCTH, dOKOBaa no- 
BepxHOCTb CMHTa b nponojibHbie CKJianKH, X240; 6 — KpynHbie nanajuibi Ha HnatHefi noBepxHOCTH jiwcTa, 
X240; 7, 8 — ycTbHua, x450. Bee npenapaTbi c rojicmina ( 2 ). 





K ct.~ 3. H. HHKHTH^ieBoii, CTp. 1569 



Phc. 3. CTpyKTypa raycTopaeB, 9 Hji;ocnepMa h OKpyjKaiomHX TKaHea ceMH3aaaTKa. 

1 — annKajibHaH nacTb xajia3ajibHoro raycropun Verbascum thapsus, OKpyweHHoro rnnocTa3ofi b ccmh- 
3a^aTKe Ha CTaflun 3nroTbi; 2 — xajia3ajibHan nacTb ceivieHH V. thapsus Ha CTanira no3«Hero rjio6yjmpHoro 
np03M6pno; 3 — xajia3ajn>Hbiii raycTopnii Melampyrum nemorosum Ha paHHeft CTaAHH pa3BHTHH; 4 — 
xajia3ajibHbift raycTopnii Cistanche flava\ 5 — xajia3ajibHaa nacTb ceMH3anaTKa Orobanche pallidiflora 
c aereHepnpyioHJ(HM raycTopneM 3HaocnepMa; 

6 — MHKponHjiHpHbitt rayCTopnft Bartsia alpina ; 7 — ynacTOK ceMH3anaTKa Tozzia alpina ; 8 — xajia- 
3ajibHaa nacTb ceMH3anaTKa Lathraea squamaria\ 9 — ynacTOK 3H«OTejmH co cmgjkhhmh TKaHHMH y L. squa- 
maria ; 10 — nereHepHpoBaBiHHft shjjotgjihh b cgmghh L. squamaria Ha CTaflHH 3ajio>KeHHH ccMHROJicii 

3apoa;bima; 

a — aHTHnoji;bi, n — KyTHKyjia; ocTajibHbie o6o3naHCHHH, Kan Ha puc. 2. 

Ghhto c o6t>gkthbom: 1 — xlOO: 2 — X12.5; 3, 6—8 , 10 — x25; 4, v — x(i3, 



K ct. JI. H. HocobOh, ctd. 1593 




K CT. M. 6 * JluTBHHlteBOH, CTp. 1665 



Opoenne 0K3iihm ntiJii>ii;i>i Pinus sibirica Du Tour (noflpo/i; Strobus ), T3M. 

n — C9K3MHa mHTa 6 — B3flyTHH C3K3HHBI y OCHOBaHHH B03HyiIIHbIX MemKOB; e — nep$OpaUHH B C3K3HHC 
B03flyniHbix MeuiKOB, BHemHne h BHyTpeHHue ctchkh ajibBeoji; z — Mejume Syropim C3K3 hhh Ha BHeniHeii 
noBepxHOCTH jiemoMbi n KpynHbie GyropKH h3K3hhh na BHyTpeHHeft noBepxHocTH jienTOMbi; d — Jia- 
MejuiHTHaH CTpyKTypa H3K3 hhhmx OyropKOB. 
yuejin^eHne: a t e % z — 2*8600; 6 — 2*4900; d — 2*11 000. 



1 p. 50 k. 


IfHfleKC 

70056 


BomauuHeCKuU sneypnaJi, 1979, m. 64, 11, 1529—1696 



